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CONFERENCE OF DIVISION OF FISHERY BIOLOGY 
. ' .. January 27 to 31, 1947 

'Washington, Do: Co . 

The meeting was cal.led toord'er by :ilIIr.Higgins at ·10:00 a.m. January 
" . '27, 1947',' and he cal.led t11~ roll" • 

. . MeniheI's' of theDi vision ---

. Mi'oElrner Higgins, . Chief of nivision~' ~-rashington, D. Co 
.j\l[r~Paul Thompson" Assistant Chief of Division, Chicago, Illinois 
DJ:'" Georga Au Rounsefell, ~sistant to Ghie,f of Division, Uashington, 
I, Dft Co" 
Dr" Willis R!,Rich, Consultant, .Salmon, Research, Stanford University, 

California 
liIre George Bo Kelez, Chief of Alaska Section, Seattle, Washington. 
1:{r o Jdseph Tc Barnaby, Chief of$ectio:rf,Nor'th -Pacific' Investigations, 

Seattle; Washington . . .' ' .. 
Mrr, Wo '\[. Anders~h, Chief .ofSection, Gulf of JJ;iexico Fishery Investiga-

tions,. NeliyUrleansj . Louisiana . 
Wo r~illiam C. Neville, Chief of Section, J •. liddlelitlantic Investiga-

tions, Milford, Connecticut. . , 
Dro John Van Oosten, Chief of Section, Great Lakes Investigations, 

wm. Argor ,Michigan, . 
Dr., Charles llo1iottJ,ey, Chief of Sec;tion, Eastern Inland Fishery In­

vestig~tions, Washington, Do' C c. . 
'. Dr. Frederic F .. Fish, Chief of Section, Yfestel'n Fish Cultural In­

vestigations" Corvallis, Oregon' . ' .. 
Dr·. James TioMQUett ,. Chief of S:ection,. Southwest Inland Fishery 

. Thvestigations, Palo Alto, Cp.lifdrnia 
Dr., Faul So Galtsoff ,Chief df Section, Shellfish Investigations, 

College Par~"Maryland ,.,' 
Dro SamuelF .,Hild,ebrand, In Charge, of Ichthyological Laboratory, 

U. 8'0 National Luseum, . Washington,D 0 Co. 
Dro Elbert Ho Ahlstrom" Project Leader~ Soutn Pacific Investigations, 

. Stanford University, California 
Dr. Vrilliam F. Royce, Proj ect Leaqer, North Atlaritic Investigations, 

New Bedford" .1Iassachuset,ts 
Dr. Aubrey E. Hopkins, In Charge of Laboratory, Shellfish Investiga­

tions, Pensacpla, Florida 
Dr. Victor L,. 'Loosanoff~ In Charge or Laboratory; Shellfish Investi-

gations, Mili'ord,' Connecticut. , 
Mro Eugene \iTo Surber, In Charge of Research Laboratory, Leetown, 

West Virginia 
Dr • James Gutsell, Proj ect Leader, LeetO'rm, ~'Test Virginia 
Dr~ Ralph Hilo:, Project L.~<lCj.er, Great Lakes Fishery InvGstigations, 

Ann gbor, llichigan . . ' . 
. Mr.'· ThbmasK o Chamberlain, Project Leader, Eastern Inland Fishery In­

vestigations, College Station, Texas 
Dr. Co J~ D. BrmID, Project Leader, NorthPadfic Fishery Investiga­

tions, Clackamas, Oregon. 
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Mr. James B. Engle, In Charg;eof,Laborat~~~:y, Shell;fis,hlnvestigations, 
Annapolj_s, lilIaryland ", <..i ;".:.' ,'".", ~, .. 

Mr. Samuel J. Hutchinson, Project.,Leq,d,Elr,Alaska·Investigations, Seattle 
Washington ' ' ,. ,. . 

Dr. Stanislaus Snieszko, Project Leader, Eastern Inland Fishery Investi­
·ga.t:i,ops" ,Leetoym., Vies:t Virginip. 

Dro Paul Arne Hansen,InGharge)'pfHamptQ!1! Res.ea.rch Laboratory, Shell-
fish; Investigations" Hampton, Virginia .' > - : .. ": ":'. ". . . . 

Dr. ~'Jo A. 'Chipman, Jr<>, Project Leader, Shellfish lrive'stigations, Gollege 
Park, Maryland 

Miss Louella Cable, Project Leader, Middle 1..tlantic Invest.igations" 
College Park, Maryland., ' <. 

j\!Jr o Isaac q.:i.nsl;lUrg, J,chtpyological LaboratorY,College Park, liJIaryland 
Dr ... Bhil'ip' J .. o·Bu:t;;?-er,:~hellfi,shery' Investigat.ion's, Annapolis, Maryland 
lVIr.; Edgar ~Ho+l:i,s" :t$idd.Ie'Atlahtic.Inve9tigations', College Park, Maryland 
Miss Helen Landau, Shellfishery Invostigations', ':,College Park,. ~laryland 

~lVtr .. :nln~ G~ .. :aer:r,ingtop." Chief of Section, Northl..tlanticInvGstigations, 
, Cambridge,Massacl'i.uElctts. (attended 'on Janua,ry, 28 to 30) 

'Dr":M~.:U,.E;Ll:i.s,Chief of Section, 'Jater Quality Irivestigations,was 
;,,' :, ,ab.sqnt ~. on cicccOuht '~q:f 'ill·hbss·:· .in:. his ,:famil.y! '.' '" "_ " 
Dr" OscarE. Sette~CJ:il:ef,'(yf;'3ectlon;q~Q:tiih Pacific "Investigations, was 

unable to ,at tend on account of illness", "" 
Dro l.rthur iI. Phitlips, Jr.; 'Was abs~t .becB,usG of an addition to his 

'family ... 

Interested jiemb~rs of the Service 
-'~-.--

IvTr.: Llbertr ,fuIo; Day, Director, V[ashington, D. C" 
Dro Clarence Cottam, J,.ssistant Director, Chicago, Illinois 

... hir". :iJ:i,.l tOl1 q o·James, Assistant, Director, Washington, D. Co 
Dr~ Gustav SwansOn,:1 Chief of Division of Vlildlife Research, Chicago,III. 
,lir. f.ridrew \iI .. Anderson, Chief, Divisiqn of Commercial Fisheries 
IvTro Seton Ho Thompson, assistant Chief:, l:..laskU Division 
:Dr~ ~ibP~l .i .. ~",alford, Lssistant ChiGi', Division of Informat.ion 
liIr .. Fred Johnson, ;~ssistant Chief, Divi.:sion of Commercial Fisheries 

"'lilr", FredGrick Co Lincoln) j.ssista...'lt to ,the Director 
Mro Edward 1..0 Povler, Chief J Statisti.cal .Section, Division of Commercial 

Fisheries . , . 
1IrQ Wm. H" Dumont, Chief, 11arkot News, SGrvice, Division of Commercial 

Fisheries . 
LIr. James 11. Lemon, Chief,Technological Section, Division of Commercial 

Fisheries 
Dr" R~char~.i"~,KC?-bn~ Chief, E?onomics S?cti,9n,Y!v..,o! COIIll1l"Fi~h~i<€~ '. 
Mr~Rlchar.a. TollhltO.Leather, Chlef , Educatlona,1. Seco .• DlV"of Connn."Flsherles 
tIre J .RQWebster,Fishery Technologist, Office of Foreign Activities' 

Guests who ~ttended briefly 
',' 

,;.lr. Charl?sE. Jackson, National Fishei-ies Institute, ~-;ashington, D. c. 
Eir.Hayne D., HeydeckGr, Secreti.:.r~T-Treasurc:r, l .. tlantic States ~;larine Fish­

eries Connnission 
Lr. Richard Rec.d, Corrmissioner of Sea and Shore Fisheries, State of 

biaine Q-



i,.ddresses by Director Albert :fu1. Day, Assistant Director Clarence Cottam,& 
Division Chief Ebner Higgins are presented in the appendix to these minutes 

The meeting adjourned at 12,:1! porn. 

MONDL.Y AFTERNOON, Ji"NU.;..RY 27, TOPIC: RESElJtCH 

The meeting came to order at 1:00 p.m. Dr. Rich acted as chairman and led 
the discussion. 

Dr.Galtsoff defined resear.ch in a philosophical vein and concluded that 
the Service should conduct the basic research necessary to the understanding 
of the laws of nature' and their application in the conservation of our aquatic 
resources a 

Dr. Mottley discussed the four principal steps of a research project and 
the detailed operations in ~ach as, folloVJs: 

"THE PL.TTERN OF INQUIRY" 

STl~GES l."ND OPER:~TIONS 

ExploratorY-stage 

1. Become aware that lr;tqb.:Lry is needed-
2. 1~ake a diagnosis of the cause of .1;l!lcert~i..l1ty 
30 Decide YJhether to undertake inquiry a.ndif· so assign priority 

Preliminary Investigative stage, 
' ..... "" 

4. De:Yelopnecess~ry: techniques /plaps and samplmg procedures 
5. :hilake Q,bservation's ,and collect data 
6 • .fJlalyze anddet8rn1iriethe partiGular probletns~o be solved 
70, Develop reasonable explanations of state of affairs 

Investigational or Experimental stage. '. -- .---.-.-

8. Design a test of the, explanation 
9. Conduct the test, observe, and record results 

10. Judge the significance of the results 
11. Cormnunicate the findingi3 for the judgmtint 6f others and for use 

FollO'w-~ staR£. 

12. Follo1;'~up to determine the adequacy of the findings. 

L .. lively dis cus sion followed in 1'lhich all participated. 1IoGting ad­
journed at 5:25 polYlGi 

'. ' .. , .. 
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The me eting was called to order at 9:30 a .rna i!lr ~ ICeJ:ez Was chairman, and 
presented at some length and in detail a plan for Divisional reorganization 
vrorked out by the discussion leaders, Mr. Kelez, Dr~ Moffett, and 1Jr.l~nderson 
The presentation of thi.s plan. was in line with .the earlier statements of 
both Dr~ Cottam and Mr. Higgins that Divisional reorganization, delayed 
several years by the 'war, was overdue~ 

The plap P!eser:tted by the Committee called for: 
.... 

The Chief of the Division-

~:l.ssistant Chief for L.&ninistration 

Technical i\.ssistant for Invertebratqs 
\I \I Fresh-vlClter fisheries 
II 

II 

II 

II 

11 
II 

Lnadromous fisheries 
Pelagic marine fisheries 
B()ttom marine fisheries 

Field organization to be geographical, as fallows; 
Northeast section 
Southeast section 
Northwest section 
Southwest section 
Central section­
LJ.aska section . '~ . .i .. 

lJ!Jr 0 I-liggins presented tvvoadditional proposal,::) ;for reorganization. The 
discussion, liyas lively and it was decided to defer further discussion until 
the:'Cot[iIn±ttee hroughtiri its report on Friday 

, . 
..•. . J.-.J. 

The meeting was.o.allod to _order 'at I! OOp.IJ1 .. and 11r .. Barnaby led the 
di:;;cussion group, consisting of hilnself, hlrQ'Herrington, and Dr. Mottley, 
acting: for Dr. Phillips,., who was unable to attend, in a discussion of re-
searchpi-6graJn.s g·';.· ': . : . 

. . .. 
There was a great deal·of discussion of. the' factors to be cons.idered 

in determining the priority of a research program~ . So~e of the factors 
discussed were: 

Value of the resource in dollars 
. Food value 
Recreational value 
u~nagement needs 
Contribution to science 
Poundage taken 
Urgency in point of time 
Possibility of practical applications 

. strategy 

It was brought out that there should be a balance betw8en long-term and 
short-term projects • There was general agreement that even lang-term pro·j­
ects should be broken dawn in such a way that segments of the work could be 
be completed from time fo time. 4 
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,There was discussion and g~neral agreement on the des,irabiJ,ity of having 
;am'edium :of p1-1blicatibn,p'robably a. quarterly' jou,..""11a]~ by the Servi?e, espe-

" :cially ,for publication of short papers' 'arid progress reports ~':' ' 
• • • • • • .', v. .' '. ). • • :., •• : • ,: .~ ...... 

" .. " " 

'At 3 :00, p om. the Ses'sion on'Techl'ii'cal'$tandardsw\3,s;caIled to order led 
bi Dr" Galtsoff(chairrnan) and Dr. Fish~ '"There'was lively d.t~Gus~,ibn of the 
need for classificat~ion of research positions ind'ep,'endently of adrrtinistra-:­
tionduties. ll.iIr.c Higgins expl~ined that. the Civil'Service ,Gommisi3'ion was 
now fully cognizant of this need and was ep.touraging such procedlire~ the 

'realrteed' was to explain to the personnel ~iv:iS16ris: of various agencies the 
CiviL: Service attitude on this question. A corrim:itteewas appointed to draw 
up a resolution on library needs 0' The meeting' adjourned at 5:30 p.m. 

VffiDNESDAY MORNING, JANUARY 29, TOPIC: ADMINISTRaTIVE PROBLEMS 

", The :meetingwas called to order at 9';40 a. m. The session on Adminis­
trative Problems wa's;led'by~li,li'.>.Paul'Thompson (chairinan), i,Ir~Ne'ville and 
Dr. Hile.' 

\ '. ,: 

There was' a long discussion of the growing burden 'of' ."red tape ll and 
its effect in lowering :the quantityof;r-esearch a'chieved'. • Various 'remedies 
were, suggested such as elImination of unnecessaryreports;'c~n?9Iid<!ttion of 
field units, and appointment of administrative assistant:;;. ,',,' , 

.!.:. 

The need for a simplified system of cost accounting 'was stressed as it 
would enable each section ,chi'ef tb"see where hisful1ds werego:j.ng, and to 

"measure outlay against the output of 'scientific l{nowle<;lge. 

Dr. 'cottam- emphasized the import,ance of carefulandob}ectiv~ efficiency 
ratings, especially for probational employee:;3' 

, .,: 

" A divisional manualv,2.s discussed critically on 'the :groundsb,f:the 
possibility that it 'Flo;uld-repetitious of the Field Mal:ma:l of General Admin-. ,., .. ,. 
istration 0 The meeting adj oUl"ned at 12 :OO-noon~ 

HEDNESDdY'4FTERNOdN,JANUl.RY29, TOPIC: REVIEW OF DIVISIONALPROGRlJ.:1 

The meeting was called tOo'l~dera.t'''l:OOp,m. ahd the Session 06 RevieiY 
of the Divisional Program VIas led by Dr 0 Rounsefell (chairman), Dre Galtsoff, 

, ,_' ,a:nq'Dr". EO.ttley. They-comprise the 'Techriical Planningand,:Coordj;nation 
,'Committee'of the Divisioho .." , 

Dr. Rounsefell gave a brief analysis of the 1947 research,program pre­
senting an attempt at mathematical evaluation of projeCts and' personnel 
of each section. Since the assignment of priorities to each project and 
subproject was subjective and the weighting of personnel was arbitrary, 
many objected to the conclusions that several sections ywre over-manned 
or that, in other cases, the vmrk program was too broad. It was also 
pointed out that the sevcr2~ section chiefs employed different bases for 
breaking dovm their programs, into projects and subprojects and that this 
invalidated the weightings used and the specific conclusions. 

5 



• chief 
Each sect;Lon/VJas asked to explain his program and the Commit tee then 

questi6nEi~~hilh. 

-.- . Alaska.: Sectipn •. It was brought out by Mr. Kelez that the Alaska Section 
.-~.i.s'greatly imd,er::3:taffed,q. Th(3 very important red-salmon fishEry in Bristol 

Bay cannot' be properly studied, yet because of the Service' srespbflsibility 
for management~ knowledge is sorely neededo The salmon packers have em­

:'barked'on a r\3se9,rch program of their ovm because of the Service's failure 
• j. to, sho"VIi con-crete achieve.rnents" During 1946 they have expended ~>60, 000 on 
. "salmon re.sea;r:-ch which is slightly larger than the amount spent by,the Service 

on sal.mon and herring research (exclusive of course 6ifunds spent on the 
new stream improvement program)" '" . 

North Pacific Section. lIr" Barnaby explained that thechlef problem 
of thiSSection: is how to. save the saL"!lon runs in the face' Q'f·' iimr:ediate 
dam construction o The personnel and funds situation is so complicated by 
the recent setuP .. Qf a River Basin unit tb2.t the morale of the staff is IOWa 

South Pacific S~ction. Dr. fJ11strom explained the work on pilchards. 
Although research OIl. ,pilchards is being don~ by California and British 
C01u[11bia, there is no dUPlication of effort. The paramount needs are a 
research vessel for oce'al).ic studies. 

Gulf of J:.:lexico Section, l\J:ir" V'I. IT. b.nderson, stressed the impossibility 
pf pretending to' cov~rt,he problems of South Atlantic and Gulf Coasts with 
only two men~- Tlie ne'edfor a permanently .sign:ed pollution expert is acute, 
as is theneedfqr,a sh8:l1oyr-dra;ft inshore research vessel. 

-]\,figdle Atlarrtic section .. 1Ir. ',;. C. Neville reported that this section 
is in process of being combined with the North Atlantic Section and that 
only the blue crab and shad studies will be continued. 

Meeting wq.s adjourne4at 5:15 p.m. 

6 
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THURSDAY MORNING, JANUARY 30, TOPIC: REVIEW OF DIVISION PROGPJ..M, contd. 

The meeting was called to order at 9:30 aom. Itir.Charles Eo Jackson, 
of the National Fisheries Institute, addressed the group briefly. The 
meeting then continued with the Review of the Divisional Program. 

North Atlantic Section. Mr~ Herrington outlined the work of this" 
section, putting especial emphasis on continued collection of data. He did 
not explain the failure to meet deadlines for reports. He thought oceano­
graphical observations were not as urgent as some other phases of the work. 

Shellfish Investigations. pr. Galtsoff presented the work of the Shell­
fish Section and explained that personnel was adequate 'with the. exception 
of the need for persOlmel <,It tl).e Pensacola laboratory .• ' 

Dro Galtsoff made an eloquent plea for the restoration of the.Woods 
Hole Stat ion. The chairman appointed Dr. Rich (chairman), Dr ~ VJalford, and 
Drc Galtsoff as a conunittee to draw up a resolution on Vfoods Hole. The 
meeting adjourned at 1:2:00 noon. 

THURSDAY ~TERNOO:N,J4U'TUARY 30" TOPIC:; REVIEYfOF DIVISIONAL fEOGRbM,contd. 
~ ) . .. '., . . 

Meeting was calleR:,.tgorder,'atl:00 p~m •. 

Eastern, Inland Fishery Investigations: Dr.' Mottley outlined the program 
for the section and"emphCisiz~d that the section now has 6 investigators, 
whereas it had 12 befOl~~ the . .''1varo 'With the present small staff, it is possi­
ble to canT ,on,,B,li,rn:Lte<i.prqgram of laboratory studies" but not possible 
to adequately' cover the field studies needed for management. . 11.eport,s ,are 
up to date and several more are in process of preparation~" " .' 

Sbuthwgst Inland ,Fishery Investigations. Dr. lIoffett 'explained that 
this section is vmrkingchieflyon mitiga-tiori of losses toanaq,rQmous ' 
fishes that are threatened by the construdtion of dams ill thecentr~l valley 
of' Ca1ifornia. There exists ,anurrfillcdneed to 'supply the F6res~ < Service 
with information on. trout -llUal1agernent in Natiorial Forests" If this is ,not 

. suppiied, :the 'Forest Service will have to set up its' oyjnfish~rYstaff • 

. This section is adequately staffed for its present program" 

7restern Fish Cultural Investigations. Dro Fish' ssection is working 
exclus±vely aU-salmon cultural methods a The chief problem is to determine 
to what extent artificial propagation can replace the natural spavmingthat 

'will be curtailed by 'dam construction. The lack of a suitable substitute 
for liver, 'which is already too high priced and in too short supply is a 
critical factor. Because of the irnminence of dam construction the time ele­
ment is very important 0 

'::ater Quality Section. Because of Dro Ellis' absence,the Program was 
not outlined. Several section chiefs expressed the need for a pollution 
expert on their staffs, to take care of important pr6blems not nOll being 
given adequate consideration~ . 

,,7, 
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. Ichthyological Laboratory. Dr. Hildebrand outlined the service func­
tions performed in identifying fishes submitted by various agencies • He 
mentioned the various reports now being -prepared. As a great deal of work 
is entailed and the bulk of the reports cover foreign fields it was suggest~l 
ed that the Office of Foreign Activities hUght provide Dr.Hildebrand with 
an assistant to relieve him of much of the heavy burden of making detailed 
counts and measurements o 

Great Lakes Section. Because of the shortage of time Dr. Van Oosten 
gave only a brief outline of the work., The meeting adjourned at 3: 00 p.m. 
to give the committees a chance to meet~ (The full text of the Great Lakes 
Prograrn, by Dr. John Van Oosten and Dr. Ralph Hile.) is appended at the end.) 

FRIDAY lIORNING, JANUARY 31, ';rOPICS: REPORTS OF C01:1HITTEES 
.' -:.' 

·The .meeting 'was called to order at lO:~Oa.rllc· ~;:r.Higgins;a:s chair­
l1'lan, asked for presentation of the reports·of'Ehe-Cdrn1:;i!.ttee's·, ",: 

• " r • J ',( • ~ .o' " ,: ... '-.,. 

Dr. l.~ottley read the report for the Committee on Re.search: 

, '. ~ 'REPOIa' OF THE ·'CQ;.J.IITTEE oN, RESEARCH 

Committee'lilel'11bers :Dr ~ Rich:('cbairriian), 
Dr. Galtsoff 
Dr .111pttleY ... - ,',',', 
Dr. Brovvn' (re·corde'r ) 

it -Fields ,of· Research' , ',',"l' 

.. '" ~. , . 

Research is/hot only· a. collection: of facts but, the analysis&~d synthe­
sis of data to the end that some problem may be solved. This problem may' 
be Eiitherinthe -fieldoLptire 'science 0];" in that -of applied Dcience ~ Re­
search,may serve to develop a :principleor sery-eas aoa.,sis for action. Re­
search provides that constant flow:'df'knov'rledget'hatis 'es~entialto human 
ahdTlati6nal welfare ~" ' ... ,,:'. 

: . ~ 

. Tt:LS necessary :tor; the 1vork,icif the Division "t;6 ,gc'Fbeyondpure _ research 
because '·cfthe justifia.ble d&ma.ndfor the ·soluti6ri 6f practica.l problems 
that are, presented tc every Governmental agency! Although these service 

,'" functions are 'nec'essary it is highly desirable: thatthe;y. be ,not permitted 
seriously to . int(~rfer'e 'Vv±th,the more' irf,portaht function' 'Of f1md8,mehtal re­
search. It· seems impossible t'odefinetheUfields ll ill: which the Division 
should If conduct applied research 11 or Il'perform reconnaissance or develop­
ment activitie~1I . other than to -say that they 'should apply to' problems of 
fisherymariagemento . 

Operational services should not be a fW1ction of the Division although 
it may frequently ;happen·thatsupervisionbyresearch men is at least 

.. desirable ~ . Public demand's for operational services Yiill ,of' c6urse , be met 
. by the appropriate' Govcrrimentalagcrrcy advis'ed, if neeessary, by members 
of the Divisional staff. 

There can be no sharp dividing line between the functions of the Divi­
sion of Fishery Biology" and the Divisions of Wildlife Research, COlTlmercial 
Fisheries, Game Fish and Hatcheries, and Alaska Fisheries. 

8 



B - Cooperative Research 

There are frequent opportunities for cooperative research with other 
agencies, Federal, state, and private. In general, cooperative research 
is commended; but it is necessary to exercise due ,caution in engaging in 
cooperative research 'with pr:i,vateagencies. In the matter of the collection 
of fisheries statistics it is desirable that this be done by whichever di­
vision is in the best position to collect statistics of the kinds that will 
satisfy all needs of the Service at the l~ast cost 0 

Contract Research by other agencies may often be highly desirable and 
eGonomical. 

C - Conditiotis for Research 
.' :.', 

The following conditions would favor research within the Division of 
, Fishery Biology: ,:., '. 

1. Closer contact between the several field ,units and 
between the field units arid 'the CentralOf'fices 

2. Direct contact with- univ~rsities or,otl).er resean~h 
organizatiohs 

3. OpportUnity for a.a.J'arf~eineht vvithin the organization 

4. Privilege of attending' appropriate scientific meetings 
" , 

5. The delegation 'of tltrouble shootingl1" jobs to certa1ii' 
staff memb,ers hired for that purpose, thus leaving the 
researcher\unint~rrhpted opportunity , , 

6. Prompt handling of scientific papers 
: . _[" : \ . :,'1 ,'. " 

~.. ", _. .:~.r 

The following conditions would tend to hinder research within the Divi­
siOh 6f Fishery BiolofS'J: 

1. The overload of administrative rnatters (red tape). 

2. Improper recognition of participating staff members and 
lack of opportunity for the wen in the field to tryout 

'new ideas o 

,," ·f 

3. Lack of equipment ai'ici facilities 

rmEPEA.S, administrative procedure-known popularly as 11 red tape, 11 

in recent years has ber:;n growing in the' Fish and1Tildlife Service out of 
all proportion to tho requirements of carrying on the ordeJ?ly business of 
Government; 

l~lD ",!HEREAS, this gr:owth is interfering increasingly with the proper 
fu..YJ.ctions of the Fish arid TJ-ildlife Service" especially with the Fishery 
Research programs; 

9 
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AJllD Vv1-IEREAS, the rules, orders, memoranda, etc., have never been well 
organized or systematized, and are diffic'ult to 1mderstand; 

AND WHEREAS, it is now necessary to hire special and experienced 
clerks to cope with the mass of administrative procedure; arid the money 

. spentcbuld be. better used elsewhere, 

'.1J'JD WHEREAS, the elimination or reduction of said red tape to a mini­
mum would have., a.. very salutary effect both on the quality and quantity 
of the research work being done; 

. BE IT RESOLVED that the Director be urged to investigate the adminis­
trative procedure of the Fish and YJildlife Service as it applies to the 
Division of Fishery Biology lNith a view. to stJ;'eamlining it, syst ematizing 
it, and reducing it so far as possible. 

The report of the Com.11li ttee VJas adopted unanimously G 

The report of the Conunittee on Organization vvas read by Mr. Kelez 
as follows: 

REPORT OFTHE-CO~ThITTTEE ON REORGN~IZATION 

Conunittee I.Iembers: Mr. Kelez,(chairman) 
Dr. Moffett 
1Ir~ Anderson 
Mro Hutchinson (recorder) 

The following plans for reorganization of the Division were presented 
and discussed on January 28 with no apparent consensus of opinion having 
been reached: 

PLfJN 1. (Presenteq.by the Committee) 

The Central Office to consist of a Chief, an Assistant Chief for 
administration, and of five Assistants to the Chief, selected 
with respect to the follo'wing subjects: 

1. Anadromous 
2. Invertebrates 
3. Fresh 'water 
4. blarine Bott om 
5a Liarine Pelagic 

These assistants to function as a co~nittee~ 

The Field Organization to consist of the following six sections 
divided by arean 

, Northeast .J.... 

2. Southeast 
3. 801;lthwest '.,. " 

4. NorthvJe~t . . 

5. Central 
' .. .',' 

6. Alaska 10 



PLAN .II. (Submitted by IiII'. Higgins) 

Central. Office to consist of a Chief and three Assistant Chiefs re­
sponsible individually for 

1. Administration 
2. Inland fisheries 
J. Marine fisheries 

No change in. the present Field Organization 

PLAN 111. (Submitted by Mra Higgins) 

The Central Office to consist of the Chief, an Assistant Chief for 
Administration, and four Technical Chiefs: 

1. Inla.nd 
2. Oceanic fisheries (offshore) 
J. Littoral (inshore) 
4. Anadromous 

The administration of the Field, Sections would be as follows: 

a. Heporting directly to the Chief-
1. Alaska Section 
2. Ichthyological Laboratory 
J. Beaufort Laboratory 

b. Reporting to the Inland Techll.ical ,Chief-
1. Eastern Inland Section 
2. Western Fish Cultural Section' 
J. Southwestern Inland Section (inland part) 
4~ Great Lakes Section . 
5. YJater Quality Section 

c. Reporting to the OCl3anic Technical Chief 
1. South Pacific Section 
2. North Atlantic Sec'tion (marine,part) 

"j 

d. Reporting to the Littoral Technical Chief 
1. LIiddle Atlantic Section (marine part) 
2. Shellfish Section :.' 
'J'. Gulf of Mexico Section 

e. Reporting to the Anadromous Technical Cr.ief 
1. North 'Pacific Secti.on 
2. Southwest Inland Section (anadromous part) 
J. Atlantic:: -Salmon 
4e Shad and Striped Bass 

., ... ( .. 

Several suggestions, "iere made from the floor. One plan proposed or­
ganization by three ,ar'eas- 1.b.tlantic 

- ':2. Pacific. 
" .;.... J e' Fro.sh. water or Interio;t" 
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Another proposed that the marine fisherie~ be divided into inshore and 
offshore ~ 

It was also proposed that the assistants in the Central Office function 
on a geographical basis rather than on that of subject matter. Additional 
plans were later proposed that the Central Office function for the purpose 
of basic administration and policy only, and that the field sections be re­
grouped into large geographical units with full autonomy except on matters of 
broad policy. 

The basic unit of the research program of the,. Divisionis the research 
project, possibly defined as a program which includes all planned phases of 
work relating to one resource, species or special:subject as the case may 
be; atldwhl.ch is in turn broken d01lVll into specific objectives or assignments" 
The procedure of assigning 'definite objectives to a project appears both 
desirable and necessary, since it directs the act.ivities of the research 
worker toward certain definite ends whichli:"c ,pr~Yiously been determined as 
necessaryG At the senne ti..'1le, supervision is simplified . and a determination 
of progress on the assignment made easier • 

.. The grouping of projects into field sections has several advantages: 

(1) It tends to concentrate all projects' dealing.. vdth the 
resources of an area into a group where, coordinated work 
and assistnno~'.is.possiblem This, V'Jith~n the section, at 
least, tends toward a better plan..'1ing oj .the program and 
eliminates duplication of effort 0 

(2) Without the field sections or units, the central office 
instead of dealirig with the relatively few sections would 
have to have direct contact with all of, the research proj­
ects on an individual basis" 

(3) From an administrative point of view) the grouping of 
projects into sections is a decided advantage. Regardless 
of the size of the individual field unit, there is a con­
siderable amount of [,dministrative proce,.dure and paper work 
involved 0 If this job can be largely delegated to one 
person for a group of proj pets, then much time and effort 
can be saVexio. . 

The personnel assigned to any given proj.:9ct should be a number sufficient 
to carry out concentrated work'on all assigned objectives ~ If a research 
worker is forced to divide his, time between s~veJ'a.l objectives, each of which 
would ordinarily require his fv,ll. t;ime, then 'progress on all is likely to be 
seriously hampered and) at tJ;10)3ame time, the res.·ults obtained will not be 
as satisfactory as couldbeaC"complished if sUfficieot personnel ,Jere working. 
Two courses of action are possible when the .staff. ·of.a project is found to 
be inadequate to allot sufficient time to each objective in order to assure 
proper progress: 

'(l) 
(2) 

I'1i.crca·s6 the number of workers· 
That being imPo~sip~~, it wo~id appear' adVisable" in 
many Jn~.tances). tp r~qduce the assignments to a level at 
which' tho available personnel could carryon concentrated 
work on the remainder. 
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" There.;)a:re, several advantages in. group'ing sevei-iii' projects into a 
coordinated research program whethe~''V'lithin an il!:yeitigation, between in­
ves~igations, between Divisions, or between agenCies. This' is particularly 
desirable 'when two or. more groups a~e working on, the same species or re-
source for severil reasons: ' " ' ';:. ,.,r-· " 

(1) Organization of work to achieve the greatest benefits with 
available personnel and funds 

(2) Interchange of ideas, methods and results 

(3 ) Avoids duplication of effort 

(4) Provides:for a more harmonious relationship between groups 
with related interests 

Certain of the above qooperative. programs, however, often have the 
disadvantage of too much division of authority 'and' responsibility lec>.ding 
to conflicts between ideas and personalities ~ 

The various levels of persqnnel in the Division have definite duties 
and responsibilities c 

Division Chief: The Division Chief is responsib'le for 'policy, planning 
and review of all activities of the. Division G , To, discharge these duties 
he must have knowledge of the overall problems' and need fbI' investigations 
as between the various resources and regions in, or,der to most adequately 
distribute funds and personnel to derive the mruciilillin benet'its. He should 
have a working knowledge of the entire researchpr,ogram enabling him to 
give c..onstructive advice re12.tive to each line' of investigation. 

,Qhief ~f Field Uni:i: To begin, this manshouiCi b~ thoroughly familiar 
with the resource or resources assigned to hiq field unit for investigation 
in order that the most efficicmt and desirable' resecirch programs can be 
outlined. In addition to carrying on such resear:chas hap been assigned to 
him, it is his responsibility to direct the various projects tovyard the 
assigned objectives and to give assistance and advice to the various proj-­
ect leaders or investigators within his unit as tho case'tJay 'be. He is 
responsible for keeping the Division Chief informed on program plans and 
progress as well, as noVJ :ci.eve:Lopments which are occurritig ~ ,The ov~rall 
administrative problems of the section are the respbnslbilityofthis man. 
The section chief . lnust ,vvork closely with the project ,lea.der;;L in planning 
and carrying out the various phases of the prograih.' ';.. , 

Project Leader: The chief re~poI1s:LbilitYo;t.":'tl~~'PT,oj?;ct leader is to 
see that his assigned program is adequately carried oneRe must vlOrk in 
close cooperation with the chief of his field unit ,in the planning and 
conduct of his programo To maintain close supervision and render assist­
ance to such investigators . .as mo;y be under his direction is a major duty 
and responsibilityo Tr~:L~"man is also responsible for the g;enera1 adminis-
trative problems of his wr:i,t ~' ; .. "., 
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Investigator: The duty and:, responsibility oft his man is to diligently 
"."". ," ,tcarry on such work as has been assigned to him., He. '~hould be alert and 

, ,',-,L <:,',lJl;Q.vise his superiors as to any apparently desir:~ble,:changes in the program 
~ ", '. ~. ,: i\-nd.- new developments tho.t may become ~nown to him. ' ' :; 

., .. ; 
';~ ,~. ~ , . 

Subject Specialist; Aside from carrying out their own individual re­
search such specialists, due to their training, should be available to the 
field units/'iorVITork requiring their specialized knowledge as the need arises. 

'; "; ~ "': : ~. 

A duty and responsibility of all,'personnel of the Division is to cooper­
ate with the various conservation groups, interested in the results obtained 
from the research o 

, ,.,,( ,~ " 

Dr. Mottley suggested from the f~9or as addition to the report as 
follows: 

,~, : ..... ,J/., t"·~ 
"l~ consideration of any progra[,l should inclutlc; 

".: , 

_,I •• , 

1. an a~signed objective-
: """ a. starting date 

b. completion date 

,;/,:',;' 2~ place of operation (geographic) 

3. To what things, in the situation vJill work be directed 

~4. methods of observation 

5. conditions to be included 

6. i..'1vestigator and assistants' specified by name 

7. plan of operation 

8. kind of report expected 

9. costs 
, . , 

The functioning of any.program should, provide for revision at periodic 
intervals or as the findings produced mightindicate.t! 

The . suggestion was added to the report by the ColIl]:nittee 

The group voted to accept all(of the report except the first part on 
reorgp.nization v:rhich they wished to discuss at greater length. 

b. resolution was then read and adopted as follows: ' 
'. ,1.. . 

.: " ~ . " " 

_ , '"~I':: RESOLUTION 
, ',' ,,' VJhereas the Division of Fishery Biology during the past 20 years has 

groliffi some ten-fold viithout corresponding gr6'wth in administration personnel 
and thus too hea,vy a burden !k'lS been placed upon the central staff-

t,J 
14 



And whereas close liaison between the field staffs and the central 
offic~ has been 'impossIble':artd the· fUnctioBs of the "Div-ision; have therefore 
suffered- ,,',' :..' >:;,i, •. i ',.. i " 

,".' 

And 1'Jherea:s it was the: consensus: or opinion among the Conference mem­
bers that in the best; intetests of 'the Division this situation should be 
remedied- , : 

. ! ,;,.. '; , ."; ,:, ~. 

'" {" ; 
. Be it resolved that': 

10 The Central Oiffice df'the Division be reorganized. in such 
'amanher as,tb remedy these situations. 

z.' That this roOxganization should not be made at the expense 
o'f the ,existing field force. 

3. The auton'omy" in the field should in no way be restricted 
by this reorganization. 

The group -{hoh -bdY:rsidered the first part of the report on reorganiza­
t~Ori, and suggest;ions- ihere called for from the floor. After several more 
plans Viere advanced and discussed it 'was agreed by unanimous vote that 
neither a strictly geographical nor a strictl;{ subject-basis 'were accept­
able; that any plan should represent a combination of these two factors. 
After eiimination by this means of a portion of the plans, and modifying 
Plan I by unanimous consent to include "Shellfishll as a field Section, 
the re remained fi va plans to be considered ~ 

. - , PLAN 1 
These Viera as fol'lmvs : Central Office ... Chief, b.ssistant Chief for Adminis­

tratione 

Assistants on 1.Anadromous fish 
;2. Invertebrates 

Field - 7 sections 

Northeast 
Southeast 
Shellfish 

Northwest 
Southwest 

Central Office ~ Chief 

3. Freshwater fish 
4. Pelagic marine 

fish 
5. Bot t om marine 

fish 

Central 
Alaska 

Assistan4:. Chiefs for loAdmiri-fstration 
;2~Inland fisheries 
3.il:Iarine fisheries 

No change in field organization. 

A continuation of the Coordination Committee 
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Central Office - Chief, Assistant Chief for Administration 
Technical Chiefs for 1. Inland.fisheri'es 

2~ Oceanic (offshoTe) fisheries 
3. Littoral (inshore) fisheries 
4. Anadromous fisheries 

Field units to beset up as follows: 
a. Reporting di1'ectly to the chief - Alaska 

Ichthyology Laboratory 
Beaufort 11 

b. Reporting to Inland Tec~Dical Chief 
Eastern Inland 
Western Fish Culture 
Southwest Inland (inland part) 
Great Lakes 
Hater Quality 

c. Reporting to Oceanic Technical Chief 
South Pacific 
North Atlantic (marine part ex­

. 'cept lobster) 
d. Reporting to the Littoral Technical Chief . , 

Middle Atlantic' (mariile) 
Shellfis'h Utlcluding lobster) 
Gulf of Mexico 

e. Reporting to the Anadromous Technical Chief 
North Pacific . " 
Southwest Inlarlli '(ariad~omous 

part) 
Atlantic salmon 
Shad 

Central Office - Chief, &ssistant Chief for Administration 
Assi,st.ants for 1. East 

2. West 
3" CerrIJral 
4. Alaska 

Field to be reorganized on a subject hasis 

Central Office - Chief, Assistant Chief for Administration 
Assistant Chiefs for 1. Inland fisheries 

Field - 8 sections ~ 

2. 1Iarine (east coast and Gulf) 
3. blarine (west coast and Alaska) 

1.A.tlantic 5.Northwest Inland 
2.Gulf 6.Shellfish 
3.Southvvest Inland 7. Hest Coast Marine 
4.Central Inland 8.Alaska 
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Everyone was polled as to their preference for each of the 5 plan.s, I, 
II, III, VII, or VIII 

The results were: 
Section Chiefs -----
Galtsoff 

Mottley 
Moffett 
Barnaby 
Kelez 
Fish 
Anderson 
Neville 
Ahlstrom 
Van Oosten 
Royce 
Hildebrand 

Votes Plans 

Section Chiefs 
others 
Totals 

Plan No.. 
1 
1 
7 
7 
7 
7 
7 
8 
7 
8 
1 
3 

1 

3 
6 
9 

others Plan No. 
Surber 3 
Snieszko 3 

. Chamb er lain 3 
Gut sell 2 
Hile 7 
Ginsburg 3 
Chipman 1 
Hansen 1 
Brovm 7 
L6osanoff 1 
Engle 1 
Hutchinson 7 
Hopkins 1 
Cable 3 

, Rounsefell 1 
Thompson 7 

2 2- 1 8 

0 1 6 2 
1 2. !± 0 
1 6 10 2 

The Report of the Cormnitt ee on a· Res eareh Program was read by IJir. Barna­
by as follows: 

REPORT OF THE COMiliIITTEE ON RESEARCH PROGPJJ,~ 
Committee Members; Mr .. Barnaby (chairman) 

jjr ~ Herrington 
Dr e Mot tl ey 
Dro Chi~man (recorder) 

In the choosing of a research program, the duties and responsibilities 
of the agency (ul.rrying on the research must be kept in mind. The Fish and 
Wildlife Service is responsible, by statute, for investigating the fishery 
resources of the Vnited States~ and is particularly responsible for conduct­
ing research on the fishery resources in the territories, in areas 'where 
several States are involved, and in areas where the construction of impound­
ments by the Federal Government, or under, Federal Government license, might 
have an effect on the fishery resources. 

Various factors, other than responsibility, have in influence on the 
choosing of a research project such as local interest, political demand, 
economic crisis, sequence of sci~ntific need, and Service policy~ The rela­
tive effects of these several factors varies from project to project. One 
of the weaknesses of :the Service I s programs is that all too often they are 
based on emergencies~ Frequently appropriations are obtained for a given 
project for a year Or two and then are greatly reduced or eliminated entirely. 
This seriously impairs the research program and the achievement of the ob­
jective .. 
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" 

Research work should bt:'! planned and carried on in such a manner as to 
provide fundamental information,.' This usually means that the projects will 
be of alllong-time ll nature~ Some "short-timell projects must, of course, be 
carried on. In fact; the research program should be planned to include both 
short time and long time projt:'!cts. The short time projects, if properJ,y 
planned, can be segments of the long time projects. 

ne usually study in(U vidual species but certain fundamentals have' a 
bearing on all species. For clarity,' projects are limited, usually, to one 
species, but the community of species should always be kept in mind" 

It was brought out during the discussion that the following generai 
steps are usually followed in planning a pro j ect: (1) Field reconnaissance, 
(2) study of literature, (3) realization of the problem involved, (4) plan­
ning of experimental design, and (5). scheduling of operations. Costs, 
probable benefits, duration of the project, and the manner of dissenunation 
of the information obtained should be given careful consideration during 
the plannll1g stage. 

The follo~~ng factors should be thoroughly considered in determining the 
priority of projects; (1) statutory requirements; (2) how the results will 
answer fundamental questions in the biology of the species, (J) how the 
problem fits into the conservation plan, (4) e.conomic crisiS, (5) politicql 
pressure and political expediency, (6) value of the fishery, including extent, 
poundage, and monetary return including recreational values. No rule of thumb 
method can be used, the priority of a project can only be used on the coneid­
ered opinion of the Section and Division Chiefs o 

Vfuile objectives are reached, research is never finished. A well planned 
proje ct should be divided into several definite objectives v;Jithout, of course, 
losing sight of the objective of the project or program as a whole. Decision 
as to when a project or program should be terminated. is a matter of judgment 
based on such factors as: whon tp.e objective has been reached, 1j1Jhen a re­
eva~uation of the problem indicates. that the project can no longer be carried 
on with benefits conunensurate with the costs, or when funds are no longer 
available to carryon the project in a satisfactory manner. A project is not 
really completed until the results are made available to all those concerned. 
It was the consensus that better facilities for the dissemination of the re­
sults should be made available",' 

The report w~s unanimously approved as submitted. 

The report of the Conunittee on Technical Standards. was read b;r Dr. 
Galtsoff, as follows: 

PERSONNEL 

PEPORT OF COILiI'I'TEE ON TECHNICAL STANDARDS 
Committee Members: Dr. Galtsoff '( cl12.irman) 

Dr. Fish 
Dr, Royce (recorder) 

Training of prospective employees in fishery biology should be, encouraged 
by participation of Service personnel in teaching and university activities 
wherever possible; by fellowships :Ito aid graduate study; and by summer em­
ployment of students, 
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t.~ .. 

Cooperative units of states 

College - state Conservation Departments - Fish and r,-ildlife Service -
organizations to' aid in training 'fishery bialogists shaLUd be farmed where 
possible., Due cansideratian shauld be given to' balancing the number af stu­

, " dents with the number of jabs available. 

Present persbnnel af the Fish and Wildlife Service should be encauraged 
to the limit of the meansavailabie to attend ,scientific meetings, to' parti­
cipate in seminars an bialagy and fishery prablems~ and to take advanced 
cours esin special dis c iplines ~ 

The conference expresses great concern regarding the lowered standards 
of the Civil Service Corrullission for the P-l grades" In view of the present 
standards the conference considers it essential to use great care in approv­
ing permanent appointments after the prabationary periad .. 

The Canference adapted the following resalution: 

RESOLUTION 

"YJ':lEREAS the library of the Fish and lHildlife Service is an essential 
,," taal of the research units; and 

',," r:HEHEAS toe librarian has nO' funds with which to pur9hase new acqu~s~-
t:i,ons, and must beg contributians from Division Chiefs for each purchase; and 

,:. "WHEREAS this is an in~ffect 'ual and inefficient me'ans bfcanducting a 
. 'Natianal library, with the r~esult that our library is unable to r0main 

abreast of sc':i,.enti:fic 'liter.~l,'tl1rG ih the field ·af qonservat:i,on of fish and 
wilc,J,life andpel,ateds'ubjects; , 

BE IT RESOLVED that 'the Directar be urged to s,et aside annually a fund 
,()i not les$'than $3,500 tC!,be administered by the Directar af the Library 
for the purchase· of books'and serials o 

, It vms the consensus trot it is the duty of the section head to review 
papers submitted by proj'ect leaders and to forward tbem to the Chief of the 
Division for further review ~ However" in case of d~sag:teenient the authors 
must have the privilege of submitting'the manuscript directly to the Chief 
of the Division or Director 0 

Standards 'of quality should be determined in the Division" The Editor 
in Chief should be concerned primarily with technical aspects of editing of 
manuscripts for printing, with gramm,ar, style, etc., and not with the scien­
tific soundness of papers~ 

This report and resolution were unanimously adopted e 
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The report~ of the Committee on Administrative Problems was read by LIr. 
Thompson, as follows: 

REPORT OF THE: COI:iIMITTEEON ADMIl\fISTRATIVE P;FtoBLEMS 
Committee Members: Mr" Thompson (chairrn.an) 

bJ.r. Neville 
Dr. Hile 
Dr. Loosanoff (recorder) 

1. Fiscal Problems. Limitations of filllds make necessary the careful 
exarriination of all claims against the Division I s appropriations. Allocations 
to individua.l projects are based upon the following principal considerations: 

a. Production of fish and dollar volume; position of the fishery in the 
economic organization of the region • 

.. 
b. status of the fishery; trends of production; evidences of depletion 

or of excessive and wasteful fishing. 

c. Probability that the proposed research will provide the facts neces­
sary to restoration and scientific management of the fisherY4 

d. Special conditions of the investigation--needs for:' travel equipment 
and facilities. 

Appropria te changes in the above points, based on the commer,cial fish­
eries, make them applicable as well to sport fi.shery projects. .. 

All·f.avor a periodic objective appraisal of research projects. These 
appraisals cannot. possibly attain the exactitude implied by the term II cost 
accoilllting. '1 The principles involved, neverthel'ess, should be the same. 
Results which m§tY be measured in strictly monetary terms should not receive 
greater weight than fundamental contributions to knowledge. 

Cost accounting contributes to self-appraisal J improved efficiency, 
and higher morale. 

2. Personnel Problems. the consensus of opinion on grade and salary 
classifi'cations is expressed in the follovJing resolution. 

. . RESOLUTION 
VJHEREAS, illldoubted inequities exist between the grade classifications 

at the professional and sUbprofessional levels in the Division of .i."ishery 
Biology and other divisions of the Service and of other b1ireaus and agencies 
of the Federal Government, and 

VJHEREAS, this situation tends to lower professional standards of the 
Division and the professional standing of .the individual research workers J 

and . '. 

VffiEREAS, this situation further lowers mo~ale, causes the loss of com­
petent employees, and makes it difficult to attract the best qualified men, 

NOVI THEREFORE 

• 
BE IT RESOLVED, that immediate steps be taken within this Service and 

Division for the adoption and translation into positive action of the recom­
mendations of the Advisory Cormnitteeon Scientific Personnel as approved in 
prL.'1ciple by the Civil Service Commission. 
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Efficiency ratings, to serve the purpose for which they are intended, 
should be prepared with 'greater care and more objectivity. Improvements in 
efficienC'J rating forms should be considered. 

J. Field Office Routine. The consensus of op~lion on field office rou­
tine is expressed in the following resolution: 

RESOLUTION 

ViliEREA3, the lack of a brief J concise, clear and currently applicable 
reference' on administrative routine constitutes a severe handicap in the 
administration of field offices and laboratories, NOI''i THEREFORE 

BE IT RESOLVED that the following administrative guides be prepared 
and maintained on a strictly current basis, with appropriate references to 
original sources. 

1. Listings of items of equipment and supplies classified according to 
'''procUremen;tregulations and procedures applicable to each. 

'2. Statement ,of procedures ap~licable to opeh market J contract, and 
emergency expenditures .. 

J 0 A. brief synJPsis of principal administrative routines. 

4~ ~ concise statement of requirements and r~sponsibilities for official 
travel. ' ' 

" 

5. Statements of changes in and additions to Service policy .. 

:rum BE IT FUHTIIEH RESOLVED., that no attempt be rnad'e to issue a di vision­
'al manual that would constitute nothing lilore than a second. Field l1anual of 
General Administration,: 

The report was adopt ed. 

The Conmlitt,ee on REOview of Divisional programs pr~sented the following 
resolution read by Dr~ Rounsefell: 

RESOLUTION 

YJfEREAS, organizations that are outside the Department of the Interior, 
like the Forest Service, Soil Conservation Service, international fishery 
conrrnissions, and commercial fishing interests in Alaska, are securing appro­
pria tions for condU'C-i:.ing fishery research, and ;:,J"re conducting fishery re­
searchJ independently of the Fish and l"Iildlife Service; and 

VJEEREAS, offices within the, Service other than the Division of Fishery 
Biology, such as the Office of l'oreign Activities and the Office of River 
Basi,n Studies, are conducting fishery research independently of the Division 
of ~ishery Biology; and 

TlHEHEAS, it is contrary to the efficient and productive conduct of 
fishery research to have the direotion of this work so loosely divided: 
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THEREFORE BE IT RESOLv~D that this group here assembled deplores this ten­
dency and. urges the Director ~to explore sdme means of correcting this 
situation. 

Committee for RevievJ. of Research Programs: 
Dr. ROli..YJ.sefell (chairman) 
Dr. Galtsoff 
Dr. Llottley 
lIiss Cable (recorder) 

bJ'ter discussion the resolution was unanimously adoptedo 

The committee appointed to report on Troods Hole, consist:L'1g of Dr a 

Rich, (chairman), Dr. Galtsoff and Dr. Walford, presented the folloYJing 
resolution read by Dr. Galtsoff: 

RESOLUTION 

',7HEREAS the Woods Hole Laboratory of the Fish and rTildlife Service 
has in the past provided important facilities for fu.'1d@nental research 
in.the field of Fishery Biology, and has ~l its aquarium and exhibit 
room presented excellellt possibilities for educating instructors of Biology 
and ~he general public in the aims and methods of conservation and the 
work of the Fish and Tjildlife Service; and 

TJHEREAS this laboratory is nov, in such poor repair ,that this function 
cannot be adequately performed and the condition of the buildings and 
grounds is a discredit to the Service and the Department of the Interior; 
and 

l'~.'HERE1iS there is present and future need for such facilities to 
,enable the research staffs of the Service .to carry out sClentific investi­
gations where the eXgeptional advantages of the Liarine Biological Labora­
tory, and tho advice of the staffs and visiting biologists of these 
institutions may be had; and 

\'mEREAS the 'FToods Hole Laboratory can provide unusual opportunities 
for in~service training of the biologists in the Service, 

THEf(EFORE BE IT HESOLVED that the Director be urged to restore the 
-:roods Hole Station as an active center of Fish and Wildlife research. 

The resolution vms adopted unanimously. 

A: p')tion was made as follows: 

That the Director be requested to bring together the YJashirtgton and 
Chicago offices of the Division of Fishery Biology as soon as possible. 

The motion liJaS seconded and adopted. 

22 



Dre Galtsoff presented the following resolution: 

RESOLUTION 

'lbe members of the Division of Fishery Biology here assembled vlish to 
expressprof'ound thanks to the Director, IJ.Ir.Day; the Assistant Director, 
Dr. Cottam; and to the Chief of the Division'olJr. Elmer Higgins, for giving 
an opportunity to the field personnel of the Di.vision to attend the confer­
ence, and to express their fraru( opinions regarding the important research 
and administrative problems. 

We appreciate the democratic way in vvhich the conference has been con­
ducted and express our hope that the practice "Vlill be continued regularly, 
as a policy of the Service. 

The resolution was seconded and adopted with enthusiasme 

Following brief comments by Ivlr. Higgins and Dr. Cot;tam, the conference 
adjourned at 3:15 p.m. 

• l~ • 

Texts of Addresses 'gi\reu during~heconf'~rGnce are: CJ.prended": 

ofTTclcome ll . by Direc;tpr Albert H. Day 11:: 
:;;p;p,ose of thcMeetin~11 by b.ss"istant Direc.tor Clarence Cottam 11 

" : > • • , 

IIAJ1alysisof Research . Program oT th.e· Division of Fishery Biol,ogyll by 
l}corge A. R01.L.'1sefe11., Assistant to Chief J Division of Fishe~y 
Biology : . . 

"YJork of the Division of Fishery Biologyll by Elmer Biggins/ Chief, 
Division of Fiphery: Biology . , 

The" full text of the Great La.kes Program by Dr. John Van Oos"ten," and 
.. Dr. Ralph Rile, is also appended. 
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11 Not available at time of issuance of this report. 
Copies will be forvl"arded when available. 
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WORK OF THE DIVISION OF FISHERY BIOLOGY 
('J,'he Divisional Conference of 1947) 

Elmer Higgins, 
Chief, Division of Fi.shery Biology 

It gives me great satis'faction to meet again wi tli the leaders of 
fi,sh'\O'ry 'research in Arnerfca. 

This 'is ,the first meeting of the staff since 1929 which rates the 
designation of Divisional Conference. It is unfortunate that not all 
of the jlli~ior members of the staff can be present but, because of our 
size and the great cost involved, that may never again be possible as 
it was in the good old days. . 

Part of my satisfaction derives from my keen appreciation of the 
scientific accomplishments of the individual members of the staff. I 
find vicarious pleasure in your achievements for I feel that I have shared 
in them to some small degree o I also derive great satisfacti.on from the 
growth of the staff in numbers, in the 'widening scope of your collective 
competence and iriterests and in the evidence, to v{hich these facts bear 
testimony, of the increased public appreciation of the Nation IS aquat.ic 
resources and the need of scientific management for conservation. 

In 1924,V"Jhen I entered the service of the old Bureau of Fisheries 
there nere 18 investigators employed on a full-time basis in the Division 
of Scientific Inquiry, the predecessor of this Division e The total appro­
priation for that year was ~,b91~000. rfuen I came to Uashington in 1927, 
there were about 25 investigators and the appropriation lNas ~;144, 000. 
Today there are 154 established permanent p6sitiQns in the Division a~d 
the funds available from all sources total $1,020j440. Thus, in the 20 
years during which I have labored with you the scientific personnel and 
the funds for research baveincreased 7-fold o 

Harking bfLck to that last d;ivisional conference· ·of 1929, sixteen 
members of the staff then', aro st.ill members of the Division. They include 
Miss Cable and Liessrs ~ Chamberlain, Ellis, Galtsoff, Gutsell, Hildebrand, 

: Holmes , Hopkins, Neville, Pearson, Prythcrch, Rich, Rounsefell, Sette, 
Surber, and Van Oosten. M. C~ James, H. J. Deason and Stillman Wright 
VJere also members of the staff who have other assignments at the present 
time. He have many other illustrious alumni who have left the Service, 
but vre take especial pride in those vlho labor VJith us in other div'isions 
and activities of our organization. 

As I sald before I take great ::iatisfaction in the scientific accom­
plishments of our staff members in recent years. One of the chief values 
of this conference 'Hill be not a survey of what we have done and the 
scientific advances made, but an examin'ation of what remains to be done 
and a critical appraisal of the conditions that will favor future achieve­
ment. I have no doubt that many of you have come to this conference vri th 
the expectation of seizing the opportunity to criticize and to air your 
grievances. I have no doubt that the succeeding sessions of this confer­
ence will be so scnrching and so frank in their appraisal of current 
conditions that hinder or favor successful research that any tendency to 
selfpraise or narcissism will be effectively scotched. L~dGed, the 
program is dosigned for this very purpose. I believe, hovv8ver, that it 
is worth ,;:11i10 to take a f01:: moments to review some of our accomplishments. 
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':The Fish and rrildlife Servic;e re;gulates and is responsible for the 
full utilization of the fisheries of Alaska" In the States it acts for 
the national interest as a research advisory and coordinating agency wherev­
er several states have common conservation problems. It cooperates with 
other nations in the conservat;Lon of joint high-seas fisheries. The 
Division of Fishery Biology is the research arm of the Service for these 
important duties,,' . 

To conserve renewable resources like the fisheries continuing research 
is necessary. The rate of harvesting changes contirlUally with economic 
conditions 0 The rate of replacement varies continually with changing natu­
ral conditions. The, total Btock of fishes availabl.e for capture, therefore, 
varies widely from 'year to year o The condition of' the resource and its 
trenosibf abundance must be frrlolNn and" if possible, foretold in advance if 
. the • billion dollar coim;lercial fishery is to be conducted on a profitable 
basise This great enterprise can be of permanent benefit to the Nation 
only if the natural supply of fishes is protected and~f the forces of 
:replacement and destruction are managed 'and balanced. 'to. assure continued 
producth'ity" .... .', . : c· , 

,:,':,./:f·;' 1, 

The productivitY~.of the lc.l.Pdhas :beenincreased, many fold during 
;.:-the last centui-y by, ~griculturalresearchQ 'The productivity of the waters 

may. be increased' proportionately by,fishery resektrch~, But fishery science 
,J'e ,is new and, because' fi13h~s l,ive in an 'e~ement which, ffi.?,n cannot enter, the 

"",., methods 'of 'resears:haJ:'einc:lirect" :complicated and'tiille-consuming .. 

Nevertheless" fisl,lery ,scienc,e has made great'aUY,anceS in the past few 
.. <:lecades.. From..? knmvledge of the reproductive and growth rates of marine 

fishes weareleorninghowto'securethe maXimum product.ion of highly nu­
;tritious protein fooas vdthout endangering the future supply • In some 
,cases" thrC?ugh the application. of,lI.cen;:;us ll met.hods, vre9-re able to predict 
the abundance' of fish and relative success of future fishery operations 
which w1.11 promote'the stabilization of the fishing industry. 

, lIn f.r€sh water:::;, 'we are learning'hoY! topropag,a:te;' ,transplant, restock 
. and harvest food and game fishes v,ith mrudmumberiefits ~ We have learned 
h~]": to fertilize ponds and la,kes to increase fish: production several fold 
overproduction from vuld stocl;< G We ha:iTe observed the .effects of deforest-, ' 

atio:o., soil erosion and vmter pollution on the fish supply and have learned 
hOV:l to' cOI(lbat these condit:lons~ .We have studied the effects of engineering 
developments' for irrigation,navigation, flood control and generation of 
power on our fresh lIvater fishes:" and on fishes tl1atcome' from the sea to 
spavm in our rivers, ,arid li,e are developing methods of utilizing impounded 
yvaters for· fish production and of ov"ercoming the adverse effects of dams. 

We are developing practices and systems of fishery management which 
assure conservation of the supply yet permit full utilization. Success 
in these undertakings and continued improvement in the cul ti vation and 
management 6ftbis valuable resource demands eternal vigilance, continued 
research arid (may I add) i.."1creased Cl-ppropriations." , ' 

Let us examine in a little greater detail a few of the more tangible 
and dramatic accomplishments of our research staff of benefit to the com­
mercial fisheries, to tho shellfishories and to the fisherios in the inland 
waters. 
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Investigations concerning ihe management and conservation of the 
commercial fisheries. 

'The billion dollar commercial food fisl;le:ries of the United states 
range from the high seas off Nova Scotia, alo!).g. the Atlantic Coast, in the 
Gulf of; IvIexico, in the Pacific from the equator to the Bering Sea, in the 
Great Lakes, and in our principal inland rivers. The industry needs 
scientific guidance for the fish supplies in some of this vast territory 
may be unutilized and hence wasted or they may be over-exploited, at best 
producing less food at greater cost and at worst the basic stock maybe 
endangered. 

The Department of the Interior ~ through the Fish a....'1d Wildlife Service, 
is required to manage directly the valuable fisheries of Alaska. This is a 
$65,000,000 responsibility. If properly managed~ the resource will produce 
at this level in perpetuity and it may be materially increased. 

·Y:ith a coastline' seven times as great as that of the contiIlental 
United states, fishery research, which must blueprint fishery managen~ent 
year by year, is conducted with inadequate funds and personnel under un­
usually difficult conditions, yet real achievements have been made. Pre­
dictions of the annual rUns of salmon in the various districts are made 
regularly with fair: success as a. basis for regulations. A decline L.'1 
production of Ted "sairilOD. in western Uaska led to the pretection of the 
runs in the poorest cycle (1940 and 1945) so that productiop in 1950 
promises to be the best of this cycle since 1920. 

~. 

Research has revealed the cause of the continuing decline since 1921 
of the red salmon fishery of the Karluk River on Kodiak Island as the 
depletion of food supply in the lake. There is ample reason to believe 
that the perfection of methods to overcome this deficiency can increase 
salmon production by a minL.'1lUIll of 25 percent which means an annual in­
crease of 1;~375, 000, in the value of Karluk .... produced canned salmon. 

bnnual censuses of the herring populatio!).s in Alaska which produced 
$6,50Q;000 wortho'f products last year, have, revealed the causes of wide 
fluctuations in yield. Based on these studies, a. catch-quota system of 
management has been applied with increased stabilization of the industry. 
The Southeastern Alaskan herring fishery reached. its peak devolopment in 

;,1929 ,producing' 13 5 mil~ion: pounds of fish~' Overfishing result edin a : 
.•. ;decline in yield 'in 1939 to only 29 percent of. the maximum production. On 

·.::the . advice of our biologists the fishery lI'Tasthen closed completely. 
rIithin'three years the stock had recovered sufficiently to permit limited 
fishing with the result that thci yield in 1946 ~xceeded 80,000,000 pounds, 

•. worth morc:than <)2,000,000 0 Conservation pays. 

There are still unoxploi:tedfishery resources in the GulfofA-laska, 
awaiti...'1g only exploration and deVelopment 0 The location and removal, under 
scientific dire:(Ytion,:/ of barriersto~~lmonmigration in AICl;skanrivers, 
begun last sutnmer, promises to' increase the ;total suitable sp?lI'ming area 
by 4 percent and add :;;i2,OOO,000 annually to the industry" 
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This year's catch of sardines or pilchards on the Pacific Coast which 
norm.'3.11y amounts to more than a billion pounds, (one-fqu.rth of the total 
fishery harvest' of the United states) is only half as great as last year's 
catch. Some declare this is the result of many years of overfishing, but 
ten years of scientific investiga.tion on pilchard. stqcks indicate that this 
crisis probably is due to natural cp.uses.· The industrY faces the hazard of 
having more se1l'ere restrictions imposed, either by State regulations. or by 
curtailment of credit or both, when in fact" restriction rnay be needless. 
\,ihile ,much has been leanl,ed regarding subnormal reproductiqn of pilchards 
in recent past spawning seasons" an . investigation of sea temperatures, 
salinities, nutrients, and food supply in rela tion t~o ocean currents and in 
relation to distribution of the fish, 'would enable us to separate natural 
fact6r~;.from the eTfectsoi' fishing and provide insurance ag~.inst mismanage­
ment~' Real' progress' has been inade in understand::L'1g the naturaJ economy 
oLthe;',sardine supply but investigations should be, continued ~nd extended 
t,9.'c)ffsho:re waters to perfect 'the management of this great resource. . - . " . '. . . 

. . . . 

~h~·c~~turieS;...oldlJew1ng:Lapd.fishery has Teached an~'il-time peak of 
productivity and today rariks among the top tV!O or three ,of the Nation ~ s 
food fisheries. Fishing is currently providing"ovEif' 15;0.00 fishermen with 
more than (~40 ,000;OOdperye~r, and supporting l<t~'ge assoc;iated industries. 

-..' .' .... , ,'. " 

Research indicates that the present dovmward trend,.~f 'the DIO, 000,000 
haddock fishery is c'au8.dd. by a reduc.ed spavming stock and ,other effects of 
;ml intensive fishery .'Th8greatest .,annual production in this fishery could 
be obtained by maintaining the adult stock at a lev\3:j.. ,about d01,lble that of 
1930. This could be aCG()mplished,by use of savings gear, developed durfng 
research :wo:rk a:tsea, Which VJQuld reduce the destruct ian of c.mder,;,.sized 
hadd.0<il):· Qif.about 80 percent and by adoption of a minirnum size of twocptnmds. 
The alq.:rming' decline in Nev! England haddock stocks after ,a: limited inlpr6ve-
me;nt, during 1940 and 1943, was causedbyvery'poor survival of young:haddock 
producep. j,n 1941; 1942, and 19~J. .There are iridice,tions that thi.s podr'sur­
v,ival of yOUflg haddock YTci,S caus,od by a decrease ill. fish food on the trawling 
grounds to a level· much belovr tb.c.t 17hich existed in 1920 to 1930. The im­
pending crisis in the haddock fishery, 'ivill dernand'aggre,?sive action. Past 
resear,ch and' continued 's~udics:vill show the way.' 

. The blue crab of Chesapeako Bay exhibits v!ide variat,ions. in abundance 
that cause large losses to the industry. Restrictions on 'the catching of 
adult egg-bearing c!Cabs did not remedy this condition. Research: .. has just 
discovered that these Variations in abundahce are caused by changes in the 
survival of. young crabs rather than by the number of eggs spavmed. This 
survival is influenced chiefly by stream flow, especially in the James River, 
there is a very promising prospect that further studies of the manner in 
which crab survival is influenced by these flovrs may make it possible to 
raise the average abundance of crab~ in tho Chesapeake Bay through regulat­
ing stream flows by means of flood control al1d pOlilor dams nov, proposed by 
the Corps' of Engineers. The reimposL'1g of restrictions on the catching 
of egg-bearing crabs which lims popularly advocated 'would have cost the 
fishermen nearly a million dollars a year vlithout increasing tho supply of . 
crabs e 
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·Development of methods for the culture and management of the shell­
fishery resour.ces. 

The shellfisheries 0 f the U. S. produce 412 million pounds of food, worth 
34 million dollars to the producer. The most valuable seafood crop of the . 
Atlantic states is oysters, producing in an average year, 89.9 million pounds 
.of meat, equivalent to the edible portion of 160,360 beef cattle. Fifty-eight 
percent of this production comes from cultivated oyster farms and the remainder 
from the wild stock on public beds. 

The Division's oyster investigations have provided knowledge of great 
prq.ctical beneJit to the oyster industry..: In Chesapeake Bay they have pro­
vidEld informati.9n on the time and locality for planting oyster . shells to obtain 
a maximum production of seed and market oysters.' In the lower Bay they have 
provided the information on pollution conditions which permitted the reopening 
of about 80 percent of valuable oyster beds which were closed to fishing during 
the war because of the great temporary increase in population in the area. 

The Service recommended that, the State of Maryland open certain areas in 
in the upper Chesapeake Bay to oyster dredging. This action was responsible 
for an additional production of about 350,000 bushels of oysters, valued at 
$250,000 whioh otherwise would have been lost because of freshets from the 
Susquehanna Rivero In 1945 about 1,400,000 bushels of oysters, valued at 
$2,500, 000 were lost from this cause .. 

The Stat~ accepted the Service I s recommendation that shell planting be 
confined to the midd).e section of the bay where there is less danger of fresh­
ets. Formerly seed production in the upper bay was very uncertain. Seed 
producing areas, however, have 'been established in tlu~ee other areas where 
upwards of one million bushels of young oysters can' be produced. Adoption of 
the Service's recoIl1'Ylendation re:"sulted in the production of 700,000 bushels 
of see,d. oysters, valued at (pl.OO per bushel during 1946. 

In other sections of the. south, the: Division; has studied the effects of 
crude oil, pulp mill waste, .and other, pollutants on oysters. Adoption of 
recommendations for correction have leo to direct material gains t6'· the oyster 
men in recovery of their losses caused by pollution and in the conservation of 
a large acreage of ground for the production of seafood. 

. . . 

Studies of PUrification of shellfish bychlbrin~tion"'now make' possible 
more efficient and economic practices in chlorination 'plants operated in New 
York, Massachusetts, and other States • 

. .. ,' 'Oyster farming i~., most widely' practiced and has' reached the highest de­
vrc1op;ment in southern NeliV England waters. In Long Island SoUnd alone, over a 
million pushels of shells are planted annually to serve as "cultch" ,for the 
colle:ction of seed oysters. Formerly, successful seed-oyster production 
occurred quite irregularly at intervals of sev'8ral years~ Research on the 
biology of oyster spalivning and development of oyster larvae arid seed and 
q,dvice to the industry on improvement in methods have brought about no failures 
of seed production, and good to excellent results every year. 
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Bulletins to the oyster industry; prep'a:r~d and distributed at about 
10':'daYiritervals throughout :the SUIllJ.ller season,have been issued during 
the past 10 years. These bulletins present information and predictions 
on the time and intensity of oyster spawning and setting in various sec­
tions of Long Island Sound, on the survival and growth of recently set 
oysters ,the best periods for transplanting oysters~ unusual mortality 
among oysters, abundance and distribution of oyster enemies and methods 
for their control and on many other practical subjects. The information 
,is gathered by the persistent year-round studies andobseryations of our 
biologists 0 A score or more of unsolicited letters of praise and endorse­
ment of these services h~ve been received from the oyster industry. 

Advice has been freely issued regarding oyster and clam planting 
practices to individual shellfish farmers, companies and State officials. 
In more than 50 'percent of the instances in which government help was 
asked,proposed planting programs submitted to the Service 1I'Jere found to 
be defective or impractical and doubtless wbuld have resulted in heavy 
financial losses. During the past year, a very large percentage of re­
quests for this type of information was received frorp. war veterans desir­
ing to enter the shellfish industries. 

studies 2l. water gualitx, pollution, and ~ problems in relation 
to ~ cultu~ practices and techniques and, the management of sport­
fishing waters.," 

'The manag'ement of our, inland fisheries hof concern to over 14 
million anglers 0 " 'J'he Service ,conduct1D research on 'improvements of fish 
cultural trichrtiquos toinGr,easeproduction or promote economy ,in propa­

,gating fishes for,st()cking depleted. or barron waters, 'an the management 
of these wat€!rs ,in order to support6atisfact~r1 angling and on the suit a­
'bilityof wat.e;rs .. to. suppor~ fish life either in their natural condition 
or wheripol'luted by domestic and trade wastes 0 The application ',of re­
search findi.ngs, ther~for,e, arc of nation-wide scope • 

.. ' ," " ". " ',' -' .. ' ' ' 
';; . 

A:,'great dealbfinforrna~ion has bee];). secured on the effectiveness of 
closed seasons and siZe '·lL.'1iits, ~he kinds ahd numbers of hatchery fish 
for stocking streams and other management methods. In certain New England 
streams, set aside ?-s test watets,·the succe~s of various methods was de­
termin.ed by iih'ac'suraw ,ltcreel,;censusll':whichmeasured'the result from the 
fishermen'iS standpoint •. ,If\ . ,'the southern Appalachians s;i,in.ilar studies 
using the sam~ methOds,. r~ye§l,l~Q. that stocking ,streamS with hatchery fish 
in the spring months produced",five tiniesas muchih .. the angler I s catch 

, as would have been produced QY~ fall"stocking 1tvhich heretofore has been 
widely practiced.. \,.' . .r, 

;"t 

Investigations of dan1ag~, to fish and ~viidlife caused by invasion of 
the water hyacinth in southern waters have revEialed that the losses run 
into millions of dollars 0 ,Vast acreages of otherwise productive waters; 
have been made barren by the invasion of this plant .pest, and m~thods 
of control are being d,eveloped with the Corps of Englneers and other 
·Federal and State' age~1cies. 

During the vvar DDT came into widespread use for the control of insect 
pests. Heavy applications 'bf DDT to forest areas and swamplands carried 
the threat of severe losses to the fish supplyo Investigations have de­
veloped formulae and rates of application which are not harmful to fish. 
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i,',<'Since:'18!Of:i.sh hatcherie~ have been rE:g~i4ed as the chief means of 
,ma:i,ntaining i'isl1,',$upplies in the Unit.ed states. ' Serious losses, reduced 
,:e,ffic:i;ency," 'and, ,ipcreased ,costs have beencC3,~1Sed by fish diseases in the 

hatchery., ,When crowded together fish may' have ,cancer, goiter, anemia, 
andmalnutritiop.., 'and'may be infected bY)~cteria and parasitized by . 
protozoa and ,wor~llS. One of the rn,ost dreaded fi811 diseases, furunculosis, 
hascai:lsedwidesp,readlosses in streams and,,:ha.tcheries in Europe and 

,", ;A,meriica: 'i'or a oentury'e' A1 though" intens'ively studied in Europe for 25 
years, no ef.fectivecontrol hadbeen found until last year Service biolo­
,gists discovered that:one of the sulfa drugs, sulfamerazene, was effec­
tive in curing the infection~ The treatment is now being standardized 
and will ~esult in the saying of hund.reds of thousands of dollars 1n the 
,~ation' s five-hundred.;,.oddhatcheri~s,. 

,The largest itemofexpenseL'l operating hatcheries is the annual 
,focO. bill. ' ~~Jith .the ;scarc:lty and r;Lsing costs of liver and other meat 
products;' a diligent search has been made for substitute food products 0 

Thi,s has led to ,an invElstigation of the fundamental dietary or nutrition­
al requirements of hatchery fish o The principal food requirements, carbo­
hydrates, protEiins, minerals and v:~;tamins, have now been largely deter- . 
mined and basic diets producing rapid growth, high~~gor, and maximum 
surviva;l ha;vebeen devised with the result that costs of production have 
already been greatly reduced in the Federal hatcheries" 

The propagation of wa~ water fishes, partic~arly in farm ponds 
has undergone marked improvement in efficiency as the'result of scientif­
ic .investigations. Farming the water is similar to but more intricate 
than the, farming of lando Methods for fertilizing water areas to in..., 

,crease basic' fish food production, using both orga'1ic and inorganic 
fertilizers, have resulted in an increase in fish production rlli1ning 100 
to 300 percent over production in unfertilized areas. 

. Methods of weed control, a serious problem in'vIator farming, have 
been developed using various substances not' ha:rmful to fish, such as 
copper sulphate,sodium arsenite, and the new weed killer (2, 4-D) 
developed during the war" ',.- ' 

, In the we.~'t;. ,investigations i~ recent years have been directed 
chiefly .toimp:t.'.oving the artificial propagation of salmon and to their 
protection from,'irr'j,gation and power projeets. Extensive hatchery 
operations are 'cc;>nducted throughout the Columbia RiveI1 Basin 'where 
disease and food :pr qbl ems , are encountered -as their result. An effective 
methcd of' treating external parasites and bacterial diseases of salmon 
has been developed, permitting, treatment of whole rearing ponds full of 
fish instead Of ,~hd~Yidual fish, with corresponding economy in labor and 
safety fromfishnlqrtalities 0 Formalin, Roccal and other antiseptic 
agents havebCen .Jound to be effective when used in proper dilution, 
properly distribut 'ed:and for proper periods. , ' , ' ' , , 

',,>. 

Polluti'oh bfoU'r waters has become a National disgrace. The; Service 
has no regulatory authority, but advises the States and. private industry 
on methods for po~lu.tion abatement ~", 

I , ~: ... :.,' 
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The Division has just cOj11plet.eda much-needed manual of methods 
for use by technicians'in determining the gases and dissolved and sus­
pended chemicals and, materials in water so that the qUantities of these 
substances can be determined in testing water for its effect On fish life. 

A recent survey has shown clearly that .the de,cline of the shad runs 
in the Delaware H:j..ve:v' from 17,000,000 to about 10.0.,000 pounds per year, 
is due to the water being robbed oiits lil'e,;s.1l.ptainingoxygen by severe 
pollution ... 

, ' 'Ehe foregoing is but a selected sample of the solid accomplishments 
"of, the Division during the past few years. There are certainly many more 

whlchhave been omitted but which are equally worthy of recording. Much 
of the for'egoing was prepared for the use cif t.he Congress in considering 
.appropriations for the corning fiscal year; therefore, results to which 
a dollar sign could be attached in some way were chosen. 

,I have not touched upon nor shall TnmV' take the time to mention 
con1;.ributions to science Yvhich have been made bY many of you; contribu­
tions., in techniques , in research procedure ,in the development of basic 

,concepts and, :ill some cases, even the formulation of broad hypotheses 
of fundamental iJrinciples. Fifty years from now these less tangible 
contributions may far outweigh those which I have listed, even when 
measured by economic ,standards. They are.; however" for the most part 
hidden and perhaps unapprecia ted. At the present time they are of the 

'greatest interest to science itself, but their values can only be guessed. 

, This account is a record of real achievement, but it is not enough. 
rre must not rest on our laurels" green as they maybe, for we have sever­
al years of wasted effprt, losses as real as all the other tragic losses 
of war, for which compensation must be made. 

In the Research Program of the Division for 1947, issued last Sep­
tember, I stated that our post-vIar plans included first the bringing 
up to date, the cOI;1pletion and the full reporting of results of major 
lines of investigation 'which have bCle'n under way for sometime and which 
show the greatest promise of scientific achievement and practical appli­
cation. This objective comes before the other obj!3ctives of expanding 
existing fishery investigations, undertaking new prQblems arising in the 
post-war years, or attempting to expand or more fully utilize the basic 
fishery resources o 

. I know that many, of you are b ending all your enetgies toward this 
particular end~ It is not always wise to drop compl(9te,lyexisting proj~ 
eets for the sake of concentrating on the preparationbf reports for 
those that are nearly completed. Nevertheless" the remain9:~l;, of this 
fiscal year and the next present a unique opportunity to, publish the 
results of your ;investigationa F:or the first time in histoi'ythere is 
more than ample money for publication; indeed, the editor is virtually 
hounding me for manuscripts to print. Publicat:i,on is probab:ty the most 
direct, the most imI:1.8diate, and the r.lOSt t;angibJ.,e. result of the great 
mass ofsci~ntific research" 
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There have beeh criticisms to the effect that the research work of 
the Service in recent years has lost standing in the scientific world. 
If t his was true in the past it can be blamed in large part on a shortage 
of funds for publication. If it is true in .the futuTe the blame must be 
placed elsewhere. I say this with some confidence because the system 
of appropriations has changed. No longer is the Service- compelled to 
beg for hand-outs from the Departmental appropriations for printing, but 
estirra tes are submitted, defend.ed" and the funds are now appropriated 
directly to t he Fish and Wildlife Service~ Moreover, they have in­
creased this year and a moderate increase is also contained in the budget 
for next yearo . 

The remaining sessions of this conference will bring out clearly 
and unequivocally other conditions which tend to hamper research in fish­
ery biology(> With this array of talent I have no doubt that solutions 
for many of the difficulties will be found, and I can assure you that 
they will be applied if means of correction are found in the Service. 
Plans are alread:{ made for some adjustments in the basic organization 
of this Division YThichwill improve conditions for research. I shall 
discuss alternate plans with you later. They have been held in abey­
,ance until the benefit of your collective advice could be secured .. 

I am confident of the future. I am proud of this organization. 
I am impressed by our opport1Jnities for constructive T\l'ork, and I am 
overwhelmed by ou.r responsibilities in fulfilling the trust which the 

. Service" the Department J and the Nation place in. us <I 
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ANALYSIS OF RF::E.A.RCH PROGR.Q.l. 
of the· 

Division of Fishery Biology 

George A. Rounsefell 
Assistant to Chief', Division of Fishery Biology 

As chairman of the Technical Planning and Coordination Committ ee 
there has been placed' upon me the duty of analyzing our res earch pro­
gram. This analysis has been based wholly on data that are vital in 
building an effective program. I was rather surprised. at the impli­
cations of the'se data, but knowirig that you are .all eager to discover 
possible weaknesses in our program, I am going to lay the report on 
the block" 

I feel that I' occupy a unique position. After 20 years of field 
work on both coasts and Alaska, I am wkll acquainted with the field view­
point •. Washington was always a ,place that returned your expense vouchers, 
cut your allotment on the first· of July,and asked for reports that did 

. not appear to serve any useful purpose. The pg,sttv:voand a half years 
in Vlashington have convinced me that the field judgment was a trifle 
harsh. People in 1;'[ashington work hard too" pndoften :under great pressure. 
Deadlines are. only to'ocolll,lTI-on, H0"V'iever" it. is ,one thing to meet a dead­
line "\oJithout interruption a~d: quite,®oth2r to concentrate on a subject 
with a' hosto!. maJor and minor. orises demandil1g immediate action. 

" ,. ,. 

:'.,-; Perhaps the f;i.ela'.,:md the Centra,:L.()ffi~e cannot ~rvvays be in com­
pleteaccord, -but -vvhep a problem is,~pprpached with a sincere desire for 
an_ eff·edti-ve solutiori, "jjhen~differences in viewpoint may be healthy and 
stimulatihg'; 

Coming at the end of the program, this section will not need. to touch 
upon the many phases irl th_e building of -a .research program that have been 
thofbughly discussed':i:b- ttle past two and,?- half days 0 You have already 
defined 'l1researchll , ?~tl:Lriedfields of. research which we should be en­
gaged·~in,. and discu.sSec,l-t:ne methods forc,l~termining the priority of a 
res'e,arch project..- . 

:- [ ,'. ' ,- If I may be allowed a bit of humor, we research personnel have re­
.' ga:rded ourselves as high priests of a sacredcul t dispensing wisdom to 

... the'''plebeian i:lultitude~ Ther,e is anancien/t convention that research 
• must be.unha~J .. pered, unfettered--the pattern is to whisper the nmne of 

>.::'.': .. [ the subject to be pursued to the can,Slidate, who then goes forth and in 
.' ..•• i-.: his mm mysterious ways finds out something about' the project. It may 

'_::.-'. ,- be what you -want to krlOw or it may be something he lfJants to. know or it 
• ,"" may be something that somebody else wants to Imm'T. The chance that it 

will anSYJer a question of significance in guiding the management of a 
fishery is almost wholly fortuitqus and coL'1cidental. If' the candidate 
,forms ::a.ny theories in his lifetiIfle he may be tempted or ,goaded into 

. /... wrlting':a rel"J¢l:rt .I:iith roomfuls of filing cases about .. him he retires into 
" 'sedTusion -'i~rtd finally emerges -with the great masterpiece. After wading 

.thl.bughreams of partially digested field notes, published to put them on 
'record, and 'faiJ.::i,ng to find any conclusions nQ.t- hedged~,about" v,i th "ifsll 
and llmaybe I Sll 'the' tired administrator puts -t:.l1etome back on,-thesh81f and 
continues' to make empirical deci'sions wishing, meanwhile, that he were 
bright' enough to interpret the report. 
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Judging, however, by the volume of· completed reports received in 1946 
5 reports from 201 subprojects, there are only seven chances out of eight 
that any particular subproject linll. be completed during the usual 35 years 
of goverlli1lent service allotted to one individual. 

You cannot build a research program merely by hiring anyone with a 
college degree who has taken comparative anatomy and made sketches of 
Paramecia Q Unless the ~an has more quantitative biological training than 
that ordinarily given, he is not.,qualified to co~ence work immediately in 
most fields of fishery biology •. 

I s~e that some of you tl;linkthat perhaps a man should be a'ltirely 
unhampered, but wait.:.-let me show you the results of allowing research to 
wander - - - -

1 ::.'. 

I have listed, recently, the personnel in the Divisiono It changes 
from day to 'day SO that" while the tabulation can never be up to date, it 
does represent an.' average " The Division had 200 permanent employees, and ; ~. 
21 temporaries". Of the 200 permanent employees, there were 102 profession­
al ratings, 43 '\IJith subprofessional, 42 with CAF, and 13 with CPC, chiefly 
caretakers, etc. around our laboratories. ' 

With a' total Divisional roster of 102 pro;!:'essionil .employees, the 
Division in 1947 has been engaged in a program 1ivith .201 subprojects" 
Rather an amazing total when you think of it, a half 0'£ an investigator 
per subprojecto . Either our subprojects are too finely defined, or we are 
spread too thin. I find that 25 of our projects, over 12 percent, are in 
reality merely applications of research, and thus may not be really re­
search. projects at all. Delving further into these projects, I have made 
a classification which is admittedly not purely objective and based some­
vvhat on my personal VieT! of the subject matter and the urgency of each 
project~ 

I have classified the priority of these subprojects under 5 headings: 
"urgent." being those upon which we must concentrate because of a dangerous 
situation in the fishery, because of the great value' of the fishery and 
the inCreased values that may be expected to accrue to the fishery 
through the solving of the subproject, or because management of the fish­
ery is the responsibility of the Service~ 'IIEssential ll subprojects differ 
from Ilui'g~ritll' chiefly in the necessity for an immediate answer or in the 
lesser value of the solution. "Desirable" subprojects are ones upon 

.'which we should engage if our facilitie s warrant" but 1I,hich can be dropped 
if necessary. "Optional" subprojects can.R~' dropped without impairing 

. the purpose of the Divisiona IIUnnecessCl.ryH subprojects are those that 
should be elL~inatedQ Myclassificntion shows that in 1947, out of our 
176 purely research projects, 35 were urgent , 75 were essential, 56 were 
mere1y desirable, 7wereoptio~~1, and 3 were unnecessaryo 

- . 
If I am correct in assuming that we are spread too thin, then it 

would appear that this cOll1Ynittee is entirely justified in asking each 
section chief tb scrutinize closely the priority of each subproject 
submitted for 1948. I belieye the eonunittee is also justified in recom­
mending the abandonment, through discontinuance or preparation of a tep 
minal report, of the 10 unnecessary and optional subprojects, and the 
scaling down of operations on s'(fbl1rojects that are more+y desirable. 

'~:';.:: j::J4 
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Another question cOIl).estomind in ,connection with the development 
of our resea.rchpI:ogram,: and th?-,t is the work load in relation to the 
available staff within each section. Malysis shows either that some 
sections ar,e ,attempting ·more t-hB.n, can be accomplished with their avail­
able staffs; 6r.~hB:t their staffs are more efficient than those of other 
sections. Which is~true, lam not attempting to explain. 

In order to, have a purely objective rating as to the staff available 
to each ,section, I have empioyed a weighting device in which I have weight­
ed each grade of employee' aCQording to a predetermined scale. The same 
de.vice has be~n; ~mployed with the subprojects giving a weight of 4 to the 
urgent, 3 to the essential, and 2 to the desirable subprojects. I have 
shmm the weighted personnel available per weighted subproject for each 
field imit (Tabl~l). 

,ifablel"clearly shows a great di:;;parity between the work load and 
available personnel. I have also shown what personnel shifts would be 
needeci to correct this disparity. Personnel appears to be most needed , 
in the dulfof Mexico, North Atlantic, Alaska, and Eastern Inland Sections, 
whereas ,there appears to be an over-abundance of personnel in relation to 
the importance of. the program in the North Pacific, South Pacific, South-

'vvesterri L111and, and Water Quality Sections. I am ignoring the Ichthyo­
logical Laboratory and the Beaufort Laboratory which have staffs too 
small to make shifts in personnel practicable. 

This analysis has been made, as I have stated, on the basis of the 
1947 program~ It is possible that the 1948 program to b~ discussed will 
in itself take care of mapy of the existin,ginequalities between personnel 

. and work load, but where the inequality' is outstanding it is possible that 
action is' .called for either in the form of increasing or decreasing the 
work load ot' shifting personnel. 

I do not believe that the average is necessarily the ideal; Perhaps 
those sections vdththe most personnel for the 'work load come, closest to 
vihat is needed for effective work. If this be true, perhaps a combination 
o'f, a scaiIngdovm of subprojects with a low priority together with some 

'" personnel shifts is the correct answer. 

, The inauguration of new projects is closely connected with the clos­
ing 6f old projects for no one believes that indefinite expansion is 
either likely or desirable" The Division often undertakes neliV work. 
What;" then) ha.p1')ens to the old? Logically a subproject should en,d in 
a terminal report; but this is patently impossible at the present tempo 
of report writing 6' 

o. ;,. '. • ",.. 

Table 2 shows by years the reports promised for the various sub­
projectso The 71 subprojects with no definite termination date have been 
divided between? years and are shovm on dotted lines o If one accepts 
the promised dates for reports at their face val1le the conclusions are 
startlingp The 105 definite promises are strung out over a period often 
years. iNhat are the cbances of obtaining these 105 reports on the dates 
due? Judgfug from the'experience during 1946 we can expect about 20 per-­
cent of; them, or 21 reports" However, the accumulated reports not COlll­

pletedon schedule will cause more and more delay so that it is impossible 
to predict the ra.te of conwletion. 
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section 

Alaska - - - -
North PE,cific­
South PE~cific­
Gulf of MexiC!o -.,;­
Middle ltlantic-

North .ttlantic- -
Great LEkes - ~-
Eastern Inland -
SouthweEt Inland -
Western Fish Culture 
Shellfish - - -
YJater Quality- -
Ichthyology -
Beaufort - - - - -

Research Operational 
Subprojects Subprojects 
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Urgent 4 
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Desirable 2 

Personnel 
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Section 

Totals ' 

Cumulative 
Totals 

Analysis of Terminal stages of Subprojects 
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in 

46 47 48 L .... 9 50 515253 56 inite Annual. Continuous . arr.ears 
:---.-----~-;-".---.-.--.-~~ .,- --:---_._---

" , .~. : .! " 

21 
, . 

Ji 5 71 21.; 21 ··26· 37 12: 7 ,10 2 ;. 3 i
. 

---.-~--. 
_-,-.-_! ___ ._1_1-=.3 _____ _ 

II, " 

94 ; 97 ·100 105: 
I I ' . 

82 '·92 26··63 75 218 

37 



Operational Projects 
(Fishery Biology in advisory capacity only) 

Alaska 

North Pacific 
,:; . 

1.6 
1..7 

Alaska Fishery Statistics 1 
Improvement and Expansion of Salmon Spawning Areas 2 

Design of Fishways and Screens 3 
Operation of Fish Screens4 , 
Grand Coulee Fish hI?intenance Program4 

Great Lakes 7.22 Collection and Analysis of Catch Data 1 ,-., 

Eastern Inland. 8.8 

S .TT. Inland 

West~Fish.Cult.10.21 
10 .. 22 
10 0 23 
10.25 
10 .. 42 
10.43 

phellfish 11.,12 
11.18 
11.31 
11.41 
11053 

General Diagnostic Service4 

Effect on Fisheries' of Central Valley YTater-£se Project3 

Salmon Salvage in Connection with Shasta Dam . 
Miscella~eous3Surveys to Determine Effects of 7~ater-Use '. 

ProJects , . " '. 

Biological Control and Diets at:Grand Coule~Hatcb.eries4: 
Biological Control and Diets at Shasta DamHat'6heries4 ;" 
Development of Frozen. Prepared Dietfj4 
Fish-cultural Methods4 
Potential Hatchery Sites4 
Hatchery Design4 

. SettL'lg of Oysters~.n Long Island Sound (industry aid)' 
Setting of Oysters in Chesapeake Bay (management) 
Controlled Management of fublie Oyster Bars . 
Control of Starfish .. and Drills . c, 

Pollution of Oysters in Hampton Roads Area'" 

- - - ...:..,. ~ - - .:- .:- '- -' 

1 Responsibility of Division of Commercial. Fisheries 

2 Responsibility of Alaska Division 

3 Responsibility of River Basin Studies 

4 Responsibility of Division of Gamefish and H~tcheries 

5 Responsibility o;f State and Federal Public Health Services 

N.Pacific 2,,62 

Ichthyology 

Unnecessary Projects 
Spawning of salmon and Trout in Upper Columbia and Snake 

Revision of the Family Gobiidae 
Revision of the Family Eleotridae 
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Middle Atlantic 

North Atlantic 

Viater Quality 

Ichthyology 

Beaufort 

5 .. 22 
5.24 

6.61 
6 .. 72 

13,,14 

Optional Projects 

Life History of Fluke 
Abundance of S,ea Bass 

History', of the Rosefish Fishery 
Distribution of Fish under Price Ceilings 

Effects of Water Leaching. Rock Mass,es 

Taxonomy and .iJistribution of Menhaden 

Terrapin Culture 

Analysis of Priorities of' Subprojects for 1947 
Research 

Research Program 
Operational 
subprojects subprojects 

--urgem' ;essen-~esTr-' optlOl1-:- I urmeces­
!tial i able i al t sary 

urg en t: es s en"--, -,'""dl?e""'s""i""'ro-_---'--->r' 
itial 1 able 

-------
, ; 

Alaska 8' ~ 12 : 7 \ 1 
North Pac111c 2" -10 ,-,,-"7,----.---:-~- '--,-----.rr'------....2-
S,oaLh Pacific -l~+_)'_:_' -rr-----'---- -------II---'-~ 
Gulf 01' llIleX1CO I ";" 6 : '""'2-'--' -----~j--

3 

Middle Atlantic 3. ; 3 ' 3 , 2 __ ---,-_-=-_"'-
North- Atlantic'-T-'-l'T---9'"'''T' 2 
Great Lakes 1: 1 ,...,.-4~_"-,-___ ~____ :T::~-,':"':'7-'-',_, 
Eastern Inland 6 , j 3 i 2 , , . I -.1:,;, ,~, 
Southwest Inland ,3 ;--'-, ------, -'"7'4--' 1 
\" ol"lsh-cUlture "--:-Z-'--'---4'~--'--, "-l-_r-_'_, , (-- 0'---",,""3"", ---i ~'-,,­
S"'h,-e.,I.,1-y;f;j-i--sh.-------'~-"'3-~---,8'<'-'-; ~"'7r- ------,., "T.-'----.;.." ,-I ----: 4 .. 1 ' 
Wa:ber Quality 1 '-~ 2 1 I 
Ichthyology , 1 ' 5 I, --~--I' 2 
Beaufort 1 -,-..:::..--"'-'--'IT-~---::-' 

Totals 35 75 56 7 3 
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Section A' 'B, C Jj"\ F G 

A.laska - ..,..", 16 / '4' \,- r--~'l' 1 ,7 
, ' ,:", , ,', ,,' ,I --.-___ '__ ! 

North Pacific- .:~'-=-: -, .. _' ~-':3{3-T- r"j l2_~,' 1 (--4f'-23 1 

South Pacific- - -:..:..~-' -' -~ ":"1 . 2 ' 3 '\ 6 'f'--'~-'~-::---I",-12 ! i,A' ,,' ,! '., I ! 
--;.---------'~'-'-' , '.. ' I 

Gulf offulexico - - -1 1, ,i~" ~i, -:1 ~:,I ':, - I 2 I 9 I 
Middle Atlantic----,-----'-------6'--I-'l-~-r-31- ~-I.'-, r- ll.,! 

~ ___________ ' ____ ]_' _. ~.~ , . " . I 

NorthAtlantic- ..., -I'D' ,;.,;,: 1,,. l \'2' , ; ," 1 t' 21 I' i 3 I 36; , I : ,j" ~ , ' .. 

Gr-e-a-;-t-::Lc"-a-;-ke~s-:-':..----""-,-:--,--.. ~~:~, -, ---,,-'-; -, -:-4.)1 f ,I 2,1, f 7 

-~-------I---~---

1 i 5 I 1 I 1 I 12 
i ,I I , " 

Eastern Inland - 1 "1' 3 

SW Inland- - - - -::-1' -1-,,""'1--':'1- i -2l 1- 5 I '8 

Western Fish-Cult. -~ 1 I '-r--;2"i-
1 
-: 10 I 

I ! ! I' I, 
Shellfish ... - - ~ - "-'J-,--71-1-'r---~-I-rrl It-; -5-1-1-2-3 

13 

Water Qua.'lity - - -; li 1 11 I 2 5 

, 8 t ---, --j-- 1---,-------9"' 
,J __ .-l ____ i , __ I ___ ,~--::-__ -: 
'i ! 2 2 t 

, ! 
Beallfort Lab. - - -

Totals ~ll- 38 '2')--6--- 79 3 41 201 

1 A = Exploratory 

B =- Preliminary investigation 
C = Data Collecting ana Inventory 
D ;:: Methods of research 
E .::: Investigational 
F :: Exper:iJnen tal 
G .::: Observational and management 
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PRQGRALI FOR IIltTTJESTIGATION OF THE GREAT LAKES FISHERIES 

John Van Oosten and Ralph Hile, 

'." . : ." ",... 

Orgar~Jzation, Personnel,and Eguipment 

The anticipated Great Lakes treaty demands an expansion of our r,esearch 
facilities including the establishment of several field stations. At least 
siX points must be considered infrarning our research program, in setting up 
fa~ilities, and in allotting appropriations. 

1. Although f-,nn Arbor, L~ichigan, is centrally located in 
the Great Lakes region, distances to various sections are 

'"i, nevertheless great) and travel must necessarily be exten­
'sive o ·For Gxamplc) the road distance fromil1ln Arbor to 
Warroad" M:L.'1neso'i:.a, is 1,023 miles; frOll1 Ann Arbor to the 
Canadian border in J:~ew York it is 564 miles--a total of 

," 1,587 l'ililes bcbJOci1 the two extremes. This is equivalent 
to tho greatest north-south U. S. dimension from the Cana"'; 
dian to the i>;Icxican border. 

2.; The Great Lakes shoreline in tho, U.S. exclusive of the 
islands is recorded as being 3 ,774 miles long" (It will 
exceed 5,000 miles if the islunds are included.) This 
shoreline may be compared with the detailed U ~S 0 coast, 
line (shores subject to action of open: sea; excludes coasts 
,of bays 'and 'rivers) of other areas; Atlantic 2,304; Gulf 2;028; 
Pacific 1,5,?7--grand total 5,909 miles~ 

3 v COffil'ilercial fisheries are scattered along the greatest 
'part of the more than 5, COO-mile shoreiine including the 

, islands; any; cove , bay, or st'rcam that affQrdsproi ection 
may harbor one' or m0re COlTli18rcial fisherraan. Th8re 1I"mre 
5,100 fishermen, 500vosscls, cmd 1,BOO boats engaged in 
·the fishing industry in 1940 on the Great Lakes .. ' ' 

4. The Great Lakes arc, the princ:£pal or only source of high­
quality fresh-T:atcr fishes in the U. S·.produced for the 

'lnarket. The high quality is' 'reflected in the av,eragc pricos 
paid the fis hcrmcn 0 In no other' area of the country are the se 
prices as high as in the Great Lalws region. For example, 
in 1943 EJ:nd 1944 the aVl2rage prioes for all Great Lakes species 
were 15.6 and 11:-05 cents a pound respectively. U;ichigan's 
average price in 1945 'I'Tas 21.4 cents.) Cor·responding values 
.for the Pacific coast states and Alaska are 3.6 and 3.5 cents, 
for the J.tlmitic coast 3.7 and 3.2 cents, and for the entire 
country 4.9 arld 4.6 eents. 

In allotting appropriations the values as vie 11 as the quantity of fish 
must be considered in addition tb, either factors. The Great Lakes yields in 
194:3-1944 equaled 16 and 18 percent of all salmon taken 'in the U.S. and 
Alaska, but the ~ corresponding values equaled 58 and 61 percent (average price 
of salmon VIas 4.2 cents). Again, the Great Lakes take in 1943 and 1944 
equaled 24 and 21 percent of the landings at Boston, Gloucester, and Portland, 
but values equaled 55 and 54 percent, Examples could be multiplied to show 
thnt the Great Lakes fisheries rank very high in value (11,500,000) as -41-
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compared with those of other regions, although the yields may be 
relatively small (75,000,000 pounds). 

5. Sport fisheries as well as the comrnercial fisheries are covered 
by the treaty, Some species of fish ClTe taken both for sport and 
for the market o Hundreds of thousands cf .angJ.erc? fish the Great 
Lakes each year, arid their catch must run into mil,lions of pounds. 
The Great Lakes'are loc~ted in heavily populated areas •. Approxi­
mately 13,79'5,000 people or inore than"jlO percent of the U .. s. popu­
lation live in the counties that border the Great Lakes, and have 
a direct interest in these lakes. (52,798,000 persons or 40.1 
percent of the U. S. population live in the eight Great Lakes 
states.) , 

6. A dozen iLlportant species or groups of fishes (chubs, whitefish, 
lake trout, herring~ walleyes, blues, saugers, perch, sheepshead, 
white bass, smelt, suckers) as 1Tvell as certain predators (sea 
lamprey, burbot)' ne'ed study. Those fishes which occur in more 
than one l~ke need investigation in each lake separately, as for, 
example, .'whitefish,walleye, a.'Y1d perch. Even in the same lake a 
species may comprise more than one population each wi th different 
habits, etc., ,as, for example, lake trout in Lal{G Michigan. The 
number of separate stocks 'that need investigation may run into 
a hundred or more ~ A: small staff cannot do this job adequately. 

Field Stations: Row do we propose to handle the complex and difficult 
situation on the Great LeJees? 'iie believe that it is absolutely essential 
to establish at least four field stations in addition to the central office 
at Ann .b.:rbor. We suggest the following locations: Bayfield, i"Jisconsin; 
Sheboy'gan, i"Iiscons1n;.Charlevoix, 'Michigan; Rochester, New York~ 

1. The. Bayfield. station couJd cover tl!e Lake Superior shores of 
ll¥1nesota, nisconsin, and I.iichigan east to but not including 
Marquette (includes Isle Royale). Bayfield is 693 miles from 
Ann Arbor. Tho principal specie-s to be investigated are 
herring,. trout, and whitefish. Hisconsin may. be able to furnish 
quarters either at the hatchqry (2 miles from Bayfield) or at 
the state building in the vill(9.ge. . . 

2. The Sheboygan station could cover the Lake jjichigan shores of 
Illinois, nisconsin, and 1.Lichigan east t'o and including the 
Garden Peninsula. Sheboygan is 383 miles from Ann Arbor. The 
principal species to be investigated. are trout, chubs, whitefish 
(Door County), herring, perch and smelt (Green Bay). 'Wisconsin 
may be able to furnish quarters in its building at Sheboygan . 

. 3 .... The Chal:':Levoix station could cover the Lake Superior shore 
f:rom Marquette and east, the Sta Marys River, the Lake Huron 
shore south' to Greenbush, and the Lake iiiichigan shore from Mgn­
istique to Pentwator, tiichigan. Qharlevoix is 266 miles from 
Ann wbor e The pr:inc:j;pal species to be investigqted are trout, 
whitefish, chubs,' he~ring, and 5uckers .. ,,:TheU. S. Fish Hatchery 
may be able to $upply office and S~orage, facilities • 
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4. The Ann Arbor office could cover the Lake IvIichigan shores 
of Indiana an,d,tLrich:j.:gan north to' but not ~ncluding Pentwater, 
the Lake HuroJ?,. spor;6' from Greenbush and sQuth,the connecting 
waters between, ~a).1;e Huron and Lake Erie, and the Lqke Erie 
shores of Mich}.§aJ.1 andOhio~ The principal species to be 
investigated are t:rout, chubs, herring, whitefish, walleyes, 
perch, blue pike , sheepshead, white bass, and black bass. The 
'University of 1iichigan already furnishes us accorrrrnodations. 

5. The Roche ster station could cover. the lJake Erie shores of 
Pennsylvania and NelN York, the Niagara River,' Lake Ontario, and 
the St. Lawrence River. Rochester is 4~7 miles from Ann Arbor. 
The principal species to be investigated are blue :pike, herring, 
chubs, Yvhitefish, trout and black bass •. The University of 
Rochester m$y be able to furnish quarters. 

The alternatives to the above division of labor on a regional basis It'lould 
be a division based on the individual lakes or on the individual species or 
fisheries of a lakE{or all lakes such as the lake trout. These alternatives, 
110wever,v,rould involve more time and expense in travel (as well as duplication 
of travel), and would ~~~provide the opportunity for us to become thoroughly 
familiar 1~th the local,problems or be kept informed on them. Under the re­
gional setup an investigator can still concentrate on a particUlar species 
if this proves desirable and obtain assi.stance from the different field 
offices.;: ' .. , 

Puties: The Ann Arbor office would be responsible for the program in its 
own assigned .area and for the over-all planning, coordination, and supervi­
sion of th~ ·research program of the four stations. It would also handle the 
fiscal and' personnel' matters of these stations. Each station would be re­
sponsible for the program in its territory: collect, compile, and analyze 
data; prepare progress and final r~.port's,; collect statistics as required; 

. ke<1p in touch' lid th . local problems and questions. 
\ .' 

liesearc!"l:. pr.?blems . 
. , . 

VJhat we 'face 'in organizing a research pr¢gram on the Great Lakes can be 
understood if we give first an idea of the actual numbers of individual stocks 
of f:j.sh that possibly might require ihvestigations. Let us begin with a list­
ing of the principal species and the number of lakes in which each is produced 
in sufficiently great quantity for it to be t'ermed lIcormn.ercially important. 11 

Species No. of Lakes Comments 
Lake trout 4 All but Erie 
Lake herring 5 
¥fuitefish 5 
Chubs 22 
Vralleye 5 
Blue pik9 2 
Sauger. 1 
Yellow perch 5 
Suckers ,4 
Burbot 2 
Carp 4 
Shcepshead I 
Catf~sh 1 
Smelt 5 
White bass I 

70 
. ~.; 

. " .. 
Several specie:s (up to 7) in each lake but Erie 
Including Lake St.Clair,~xcluding Superior 
Erie, Ontario 
Erie 
Including Lake St. Clair, excluding Superior 
All but' Superior' 
Michigan, Eri'e 
All but Superior 
Erie 
All but. ,~uperiQr 

, '01 1 ... " ."!-'" ~ ~ .... 
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These entries add up to the not inconsiderable total of 70 species­
lake combinations--a.'1d the story does, not end here. Since each la.lee 
contains varied types of waters, it may be considered certain that a single 
species encountering different conditions of life in different 'regions of 
the same lake will react, accordingly. He shall be enormously surprised, 
for example, if such fish as yellow perch and lake herring do not differ 
as r~gards growth, age, size, spawning seasons, •.• in Green Bay, north­
eastern Lake 1;:ichigan, and southern Lake Michigan. Similarly, we have 
good evidence that lake herring of northern Lake Huron presents a diff'erent 
problem from that offered by the Saginaw Bay herring. Thus it appears that 
many of' our 70 species-lake combinations may require subdivision into two 
or more parts. If we set the average ~umber of st9cks per species per 
lake arbitrarily at t'l'!O, we have increased the n1.lr.wer of commercially 
important stocks to 140. The figure could just as, easily be 200. 

Our estimates certainly have placed us in a nasty situation, for it 
is oqviousth2.t we cannot carry through 150-200 thoroughgoing fundamental 
studies, each to be followed by'continuing research to keep us informed 
as to changing conditions. We must ~ake measures--but'what measu~es shall 
we take? When we have answered that! ttuestion, 'I'Je shall be v1e11on the nay 
to,-rard setting up a program for the investigation of the principal s,tocks. 
A system of priorities is indicated; the form it takes must be' flexible, 
changing as conditionschaJ;l.ge and as ourbackgr01lmd and experiencegroYJs; •. 
Certaingener,al features c'anbe described nevertheless. 

1. We must defer temporarily or even indefinitely ,detailed 
studies on some species. For example, such fish as carp, 
SUCkers, and catfish are not now causing us any partiC1.l~ar 
concern. 

2. With the stocks that are to be investigated intensively 
and on a continuing basis, our selection must be' founded 

':on such factors as: 

a. Productivity (actual and potential) and value of the 
fishery; that is, the more i.rnport&"1t species must come 
first and researches must be initiated in the principal . 

. cent ers of production. ' . 
, 

\ ~'. 

b.Status of the fishery. HOlTJ,severely do the stocks 
seem to be depleted? How gre[l.t)s the threat to. the 
stock from heavy fishing pressure and destructive fishc 
ing methods? 

~.; . 

. , ,,(; 

) . 

\:'!' 

J. In minor centers of production and vrhere threats to stock 'are . 
not great, occasiona.1 checks--periochc or special as conditions 
dictate-may provo adequate. 

Even tho most careful grading' 'Md (3orting 'of projects will, without 
doubt, leave us vdth an alhount of Hark that'vii,ll tax our proposed facilities 
to the limit. Should tho expansion fail to materialize, we shall have to 
continue to hunt big game with, a BB gun. 

For an appalling number of stocks our investigations must start from 
scro.tch. For some" however, we have carried out certain basic studios 
that can servo as a point of dep<;l.rture. During past yoars we have made 
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a number ofipyef;ltigat:Lons'tJhat ,can be ~ro:upedl00selyuncier the general 
designation of l:i,fe-historj" studies. ' The, content has varied widely ac­
cording to the ext~nt and hature of thE;!, inforrp.ation at hand. In the main, 

. however, we haye learned what we could ab5:m~ such poin;:>t as: I 

. -··r 

,,1, 

1. ;Size ahd age composition of fish on the grounci~. Where 
a series of collections has been at hand we have h'eenable 
to gain some rough notion as to how size and age. va.;ri'with 
gear ofc~apture, season, and year and of the extent 'to which 
th,estrengt11of year classes may fluctuate • 

. " 

,2. Rate o:r grovvth, extent of annual ahd:local va'riations; 
time requtred to ;atta;in lega.l size; age and' size at sexual 
maturity.' , 

.3. Spa1imingseason and grounds ~ 

4. Length":'weight relationship; 'ratios of various length 
measurements; .••• 

, ,5,.' On, occasionvre have been able to include still other 
data; o11r! studies o.f Lake Aiic.higan ch't)1;:ls, for example, 
inc:Ludediniormation on qathymetric aha.geographical dis­
t:r:ibution and on regional differences of, abundance., . 

These researches have been fundamen~al;' yet" standing alone, their 
usefulness is greatly limited. They are in effect still pictures--panels 
cut from a moving-picture film., They can provide at best only a small 
hint of the changes that can and ,do occuf '\~i.thip populations. U No one 
realizes more keenly than we the inadequacy of this type of study. By 
the same toleen; no one is so sharply aVTare :of the futility of attempting 
continuous studies of numerous stocks scattered over'thousands of miles 
with art . operating budget for field worle of a }ev-, hundred'dollars a year. 
Bitter circumstance has compelled us to limit' 01,11' >p;j..<;>logical studies 
of stocks of fish to the laying of foundations on "Ylhich to build at such 
time ~s we may' be able' to conduct research,on"a: really adequate scale. 

Ey~n th~se,so-ca:lled basic life-history studies have been made for 
only a fraction of the 'important stocks as the following SUIIilllary of where 
we stand with the principal species will show: 

Lake ~rout: No fundamental life-histoJifstudy has been completed 
for any water. Only scattered information is at hand, on such matters 
as growth, migration" food" qizes ,etc; the extremely important question 
as to the alleged existence of lllany races has, P9t been touched. VJhether 
we cgn, even use scales to: idGntiiy age groups remains to be determined. 

,. -' . , ' , ~ ~~" ~-.. .:. '- , 

, • ,' •• ;, - ,I I 

Lake' herring: Thorough life~historystudy h~s been made in Lake 
HurQn, particul~rly Saginaw Bay; one is' in prog~ess (we might call it 
frozen progress or suspended anil1l!1tion, as little additional work has 
been done for more than 10 years) in I,.ake Erie. US,eful but scattered 
data on the natural history (distribution,'spavvrting grounds, and seasons. e ) 

are available for all lakes. Almost nothing at all has been done in Lake 
Superior, which currently produces nearly 3/4 of our annual yield, or 
in lIichigan or Ontario. 

45 



Vihitefish: Life-history studies have been published or are in press 
for north-central Lake Huron and for Lake Eri,e. In other a.rea.s--Ivlichigan, 
Superior, Ontario--nothing has been completed/ ,a,n<t-'practically;;no material 
is at hand. A little information is available onlilovements in ,Lake Michigan 
on bathymetric distribution in Michigan and Huron, and on general features 
of the natural history in all lakes. A. detailed historical and statistical 
report of the fishery in Lakes HUTon and Michigan has been published-­
larg~ly a postmortem on the havoc wrought by the deep trap net. 

Chubs: Life-history studies have been completed for one of five species 
in Lake Superior, and for four of seven in Lake Michigan. We hav\3 excel­
l€l1t data. of 1930-32 vintage on sizes, distribution, regional abundance in 
Lake J:!rLchiganbut nothing more recent. Taxonomic studies and scattered 
investigations of the general natural history have been made in the four 
lakes contaming chubs (they a.re absent from Lake Erie). 

, ~' -'. ~ , 

Walleye: Life-history studies are complete or well along in principal 
centers of production .... -Lake Erie and Saginaw Bay; nothing in lesser centers 
including Lake Ontario. Evaluation of arti;ficial propagation has been 
made for Lak~s Huron. and Hichigan. 

Blue~; A life-history study has been completed in Lake Erie, where 
most are ,caught;, no information ;i.sat hand for Ontario; blue pike are absent 
blue ffiike :are'absent from the, three upper lakes. 

, . ~ 

., Sauger; Al,ife:-h~st,orystudyhas be,en carried out in Lake Erie, the 
chief' center of production. 

Yello'vi perch: Life ... history stud;i.:es have been 'conducted 1,.'1 the three 
priircipal,centers of production--Lake ~,Erie, Saginaw'Bay and Green Bay . 
Nothing is ,knolND cQnc~rningyellb·N perch in the lesser centers, inCluding 

. Lake C)ntario.,' 

. '-', .. Suckers: 'Nothing, i,s pla.. ...... '1edj nothing has been done . 

Burbot: 1\~tudy, 'of food habits has been made for the smaller fish in 
Lake Michigan~' ' The burb-ot is to be investigated only iii its relation to 
other fish. 

Carp: Nothing is planned,; nothing has been done. 

Sheepshead: A life-history study has been completed in Lake Erie 
where mos t are taken 0 

Catf'i~: Nothing is planned; nothUl'g has been done. 

Smelt: Somelife ... hi$t\Jry'data llcivebeen 'inCluded in papers on spread 
. distribution, and, mortality. Thoroughiinvestigations are stili 'to be 
made in all lakes. ' 

White bass: A life-history study has been made in Lake Erie, the 
principal center of population. 

" ' 
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From the preceding cOlnments it is apparent that even the most ele-
, mentary facts concerning the life history of many stocks remain to be 

:;'1, worked out. Furthermore, as stated earlier, these still pictures--even 
':if we had a complete file of them--standing alone are of greatly limited 

.. ',usefulness • We must learn more about the dynalllics of the populations-­
>f1:uctuations that occur, their extent and causes. Only this kind of 
',information can serve as the basis of management techniques needed to 
':rebuild depleted stocks" conserve the present supply--in general, promote 
the:,inost 'efficient utilization of the ,resource. 

. .. 
" 

. :~' .. ' To our. still pictures, then ,we must add moving pictures; we must 
: .:' place our major stocks under continuing observation. We can do so only 

y: lNith the expanded'facilities that were described previously. 

A detailed exposition of objectives and methods in our proposed con­
."itinuing research 'on stocks of Great Lakes fish would be to no point •. 

The ultimate goal and the broad plan of attack are: much the same in all 
similar research. The procedural details are not subject to prediction . 

. ".,,·.Tn,ey' must b~e fitted to specific conditions and, adjusted in the light of 
continuing experiences • 

. l':' ' . Bt'.o.adly,', our situation on. the Great Lakes is this: We have a few 
stocks that are highly productive because the fishery is r.ecently devel­
oped (as with the Lake Superior herring) or because the stocks can resist 
.heavy. fishing pressure or ,possibly gain biological advantage from the 
decline of other species (as may be true for ,the walleye in Lake Erie 

. and in Saginaw Bay) .. ' 'i'ie want to keep these productions at the highest 
possible level. Other stocks, as the lake trout and yellow perch of. Lake 
:Michigan, have suffered moderate declines of production--about 20 or 30 
percent. With them. we' must halt· and reverse the d01l'mward trend. still 
more nWIlerous, ,we .regret t.o say".Lare. those stocks that are today yielding 
subst,?ntially less than. half t>he, quantity-. normally produced in past years-­
the .. :lake, trout in Huron', and Ontario,the:.lake herring in every lake but 
SUperibI', the· whitefish in Superior, i'Jlichigan, and Huron, the yellow 
perch in Huron and Ontario, ... ~. 'Viith"t'he.se fish, ·W,e. face the tedious 
and' difficult,.taskof rebuilding from' a relatively-sma.ll population • 

• f'· .• , .... ;. '.,' ... " ..... , 
Yet with all these stocks we ,have much· the 33~mG,. prQblem--that' of 

measuring fluctuations in abundance and evaluating the factors contribu­
ti:[l.g thereto o The relative importance ,of, each .. factor, regardless of­
whether or not it is one over whicAwe can .,exercise,'. a..ny degree of control 
must be determined as accurately aGo possible .in ord.er that. )ive may judge 
better what results may be hoped'for: froms'pec.ific .lp.aDagem~flt practices. 
Our program does not ~ for. example, contemplate. the· .:l!p.cr~a:;>.~: of abundance 
through the ord:ering of more propitious weather ... ' Yet.",a, knoli\Tledge of the 
effects of meteorological conditions' on the sUC.CO,$S .O;£l yec;tr classes is 
vital,for theseunGQntrollable factors place limits, on. what can be done 
:with changesofrniLlimum legal lengths, open and Closed ~seas(im51, regula-
tions on mind and amount of gear, ••.• " . 

• Much of our 'cont:;i.nuing investigation of stocks will, of course, be 
mp,de .in order t.oappraise the :results of management practi9.8S that are 

~;I't ;~~ -;J:, . plac~d" in effect,,,", 
" :,,: \,;. 'f, ... .':. i .~ ..... ,: .. ;47 
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To this point we have mentiOli.ed principally investigations on indi­
vidual stocks., for these studies will constit,ute a major part of ou;!' '. 
program. There are" nevertheless,' other and, ,extremely important prob­
lems •. No fish, for example, could possibly g~t along without an environ­
memtand even the most unsociable cannot avoid. having neighbors ft further­
more, knowledge pf environmental conditions and.. of interrelationships, 

"', '. ~" . ".: among, species can contribute tremendously to our, study of factors of 
. 'abundance. We propose to carry along. as part of I Qur research lirrmological 

investigations that will instruct us on such points as the effects of 
temperature and current$ on the distribution and movements of fish, the 
distribution and,. abundance of food. organisms,. • ',. • Past investigations 

.' on. the ,limnology of the Great Lakes· have been·relatively limited. Our 
most thorough-going .survey, made on Lake Erie, is unreported for the 
lack of funds for publication. 

", ~ . 
. Among. the .. most pressing questions. on rc;;la tionships among species 

that require early consideration are: 

" "\\' lNbat is. the role of the smelta.s a : predator" e.sa competitor, and 

Ir"': 

.'. r' 

as a source of fish food? . . i .. ' 

." Does .fishing for. chubs deprive-.the .val;uable·lake trout of its 
. natural food? ' ." '!: .' 

.. ·.Is :the.hurbot a highly destructive predator' on valuable species? 

.. ':What.is the relaitionshipbetwt:en:.fluctuations of blue pike and 
.. cisco?',' . .'Ji: \ , . ,~; 

~ ," , • j .' ~ ,I-

. The sport fisheries· are, .another phase ,:of Great Lakes fishing in 
wro.Jch,. our information is 'only fragmentary.. Tiie do know that the catch 

,..:;cj··ox,angler.s·on . the lal5:es:is far,far greater than; is commonly supposed. 
j·'i .. ·c"\:,Rough·sUrveys on 'the connectingwat.ers • between Lakes Huron and Erie proved 

,J.. . that; the .,take :,of.a:oglevs there runs into hu.'1dreds ;of thousands of pounds 
.. annually'; and. 'in c~rtain. other areas .we have reason to believe that sports~ 
.·men take more 'of some varieties than do commercial operators. Certainly 
the total catch of anglers in the lakes must run into millions of pounds--

". " 

': : ,,-•• 'i, . ;,·how. many millions we cannot' say. 

The real importance of the sport fisheries is not to be measured, of 
" . :cour.~e, in pounds of fish. The greatest value of :these fisheries lies 

. in the recreational facilitiGs that they provide in one of the most 
densely populated regions of the country. Nor should we sell short the 
money value of the sport fisheries. The cash return to the communities 
per p01.ll1d of fish taken by anglers is many times that for fish produced 
commercially. If vre had records of the expenditures for equipment, baits, 
boats,. tourist accommodations, ... we might well find that economically 
the sport fisheries of the Great Lakes are on a par with commercial opera­
tions. 

48 
We propose in so far as is possible to substitute information for 

speculation:...-to secure throughsurveys,creel censuses, biological stUdies 
of stocks of fish, etc.--data on the real extent and value of the sport 
fisheries, on the quality of angling, and on the management procedures that 
will best insure the expansion of the fisheries and the maintenance of 
their quality. 



- --- --------------------------~-

, 1m entirel:t'differ'ent aspect: 6f,thesport-fish;i.ngproblem concerns 
conflicts of interest, real cir imaginary, between apglers <;l.nd commercial 
operators,. VJe'recognize the ,value of protectj,ng spor:t fishing and fostering 
its development even if restrictions onLcoIDInercial, operations,"are required. 
On the other hand, we believe that" the indiscriminate closure of areas to 
cownercial fishing for the alleged protection of angling (made usually as 
the :t'esult of heavy local pressures' and not based on actual information) has 
often been unsound. \,Ie have cause to -, suspect that these closures all too 
frequently h.'we only established refu~s for carp, Sl.l.ckers, and other coarse 
fish--t6 the detriment of anglers and. commercial operators alike. YTe plan 
investigations on the closed waters to determine the actual status of the 
fish populations. 

Still another line of investigation on the Great Lakes worthy of special 
mention is research with experimental gear. Experience has taught conclu­
sively that the fishing action of a particular net or of a Particular mesh 
size· is a matter for observation rather than prediction" am! that experiment-
'at fisl?,ing, to yield dependable results; must be planned' ~arefully and 
ca.rried out on a rather extensive scale. ,The ei/Cperimental investigations 
tfui. t we : have made (and some of the earliest, if'not -phe earliest, work with 
IIsavings geaI' Il on this contibent was conducted on Lake, Erie) yielded invalu~;;­
ble data--duta that formed the basis of several highly desirable changes 
in regulations, particularly as regards mesh size_ ' For many Great Lakes 
fisheries we now have good information as to the desirable legal specifica­
tions for differGnt gears.' Some important questions are still unanswered, 
l:).oweveJ;", (for example, -oorit:f6versy Gurrently rages as to the proper mesh 
~izCil 9;f g,ill nets for taking'lakeiherring)., and changing conditions may 
call for rene'wal- of experimentation. ' 

Experimental operations designed prirrarily for the study of the fishing 
action of gea;rs a,lso yield valuableinformatiQn on the distribution, abun­
dance, an,ci movement~ offiSh and provide opportUlfities for the collection 
of better biologica.l samples than can be secured from commercial catches. 

Yet another aspect of experimental fishingconcerns'the development of 
gear (trawls, specially constructed nets, ••• ) for the sampling of stocks 
of young fish and for the development of new fisheries such as the smelt 
in open lakes. Extremely useful would be sampling techniques that would 
permit the detection of fluctuations in the natural ,abundance of fish '1iwll 
in adva."1.ce of the attainment of commercial size. It VJould likewise be ex-­
tremely useful if some method could be devised to catch smelt in the surruner 
,time for the market vJhen they are suhject to rapid decay and when normally 
they interfere vdth commercial fishing for other species by becoming en ... 
tangled in large numbers in gill nets and rotting them~ 

Dependable fishery statistics that provide records not only of produc­
tion but also of annual fluctuations in fishing intensity and in abundance 
(availability) constitute an indispensable part of the data needed for the 
scientific management of stocks of fisho Over a period of years we have 
developed methods of reporting and analysis of co~~ercial fishery statistics 
designed expressly to fit the rather special conditions in the Great Lakes 
area. Our experiences in the State of Michigan, where statistics collected 
and analyzed according to our procedures are available back through 1929, 
ha.ve convinced us that we are able not only to detect all L~portant changes 
in the fisheries but also to measurE:! their extent with sufficient accuracy 
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to meet practical' requirements. Our stat,istical me;thod~ are in use also 
in Vtisconsin (beginning 'in 1936) and in part, in Ohio ahd are being adopted 
by the, Province,Qt; O~tar'io. .An important' goal in',our prog!'.!1m is the ex­
tension'to all:j1reat'Lakes waters of 'uniform methods,o't :gatheripg and 
analYzing: ;fisherY "st,p,tistics • i ,;, • 

. :"" 
,I: 

Last place has been reserved here for the sea lamprey, 'the pest that " 
will demand, '8, large portion of our time and attention during the next 
several years and possibly longer. A native of Lake Ontario, the sea 
lamprey has now penetrated into all of the upper lakes. There is no evi-

,: dence tJ:1.at it offers a serious problem :in lake Erie, but in Lakes Huron, 
]/lichigan, and Superior it threatens the very existence of the fishery , 
for the valuab],e lake trout. The situation is especially alp,rming in Lake 
Huron 1Nhere the, prqd»ct.ion of lafe'ttout has dropped from 1,372,000 . 
pounds in 1939 to only 173,000 pouri~s in 1945. No major declines in yield 
are recorded for La,~~ }iichigan" but widespread complaints a.re received 
(especially from the 'more northerly waters) concerning,the high perc,entage 
of lake' trout bearing scars from attacks by sea 1ampre.ys. In Lake Superior 
the sea lamprey has been repprtod as far:west as Isle'Royale, Uichigan; 

''-< '. 

that it will ,spread further ii'lestward, hovJever" can be;"'eonsidered almost 
certain. _ ", . . J 

In recognition O'J: the great throat of the, 5,e,a lamprey menace, Con­
gress'lias authoriziedthe appropriation of funq.s' 'up to a total of :)100,000 
over a ten~yGar 'period for the control of this predator. If these funds 
are appropriated, 1rV8 shall have primary responsibility for the planning 
and execution of a cooperative program' (in which all Great Lakes states 
and the Province of Ontario are participating) for the deve.l,bpment of 
~ethods of control. 

... ~~. ;. :" : .' -~. . 
The'pr.,eGedipg outline of proposed research on the Great Lakes has, 

of necessity, be"en genoral. Detailst?.re to be filled in and the program 
modified in the liglm of futuro experience. No great changes are antici­
pated, hO"l'Tever, in the oVer-all plan. 

o' ' 
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Cm'klElJTS 

at the 

CONFERENCE OF THE DIVISION OF FISHERY BIOLOGY 
Washington, D. C. 
January 27, 1947 

ClarenGe Cottam, Assistant Director, 
Fl.sh 'and ~~[ildlife Service 

I am glad to have this ppportunity to meet with the administrative 
leaders and principal scientists of the Division of Fishery Biology. I 
want -to become better acquainted with this group and with the problems 
of this Dj.vision ~ I have already visited quite a number of the fishery 
research stations, and I have been much llfipressed with the fine quality 
of the personnel in this Division. I am cOflpelled:, therefore, to feel 
that if the Division is not functioning properly, this is because of a 
poor administrative set-up and not because of poor quality of personnel 
in the Division. 

I am informed that- this is the first time since about 1929 that 
all sections and units have been represented at a Division conference. I 
ama firm believer in holding such conferences, provided that we are 
big enough to recognize our own responsibilities and to take advantage 
of our opportunities. It is highly desirable that we meet in this con­
ference, where any faults and u..l1favorable conditions in the Division 
can be pointed out and a plan developed for their correction. I might 
remind you that considering salaries, per diem" and other expenses, 
this conferen,ce is costing Uncle Sam more than $8,000. Let us resolve 
to make the most of this, to make each penny cou..'lt. 

You have been called here to ~'lashington because in our planning 
for the future we need the best thought of all the leaders and all the 
scientists of the Division. The fact that this Division has a total 
allotment of more than a million dollars ca:;.~ries with it grave respon-­
sibilities, yet it affords excellent opportunities for rendering a 
great public service. Are we big enough to neasure up to this? 

We must approach our problems objectively; in the tasks of this 
conference we must follow the true scientific method. rIe must be 
critical but strictly objective, keeping frcE: of personal prejudice, 
rancor, or conclusions without factual basis. Let us form our conclu­
sions on the basis of facts. VIe expect each of you to speak freely, 
frankly" and honestly. Because of the complexity of the problems con­
fronting us, it will indeed be surprising if there is unanimity of 
opinion on every point; I want to assure you that the Director and his 
assistants do not t;xpect thi;3, but it is not unreasonable to expect and 
to demand unanimity of purpose. The responsibility and job at hand far 
transcend any personality or individual: no one has the right to think 
merely in terms of his personal- interest. 1'Ie must set our house in order 
and develop a more effective aili~inistrative set-up. Smug complacence is 
a sure sign of weakness and. failure. 
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I want to urge that you take an objective look at yourselves as 
scientists and as administratoFs of your Division, as well as at your 
responsibilities as public servants. Is the money allotted and avail­
able to this Division being spent wisely? It is true that much has 
been accomplished by this Divisjon and by most of you as research 
workers. H01"leVer, we don I t want to stress that aspect and make of 
this conference a gathering for self-approbation or a mutual-adulation 
society. Yfe are here for serious business. Therefore, let us look 
at our faults and shortcomings in order to contrive l]leans of making 
this a better functioning, more productive Division. 

To correct any adverse condition, we must clearly recognize and 
define the fault. l.Iy contacts and responsibility with this Division 
have been too recent and perhaps too superficial for me to be sure 
just what are the major weaknesses of the Division. However, I have 
formed some opinions. I assume that Fishery Biology, like all.other 

. Divisions of the Service, has plenty of weak points and therefore room 
for improvement. To present a challenge and to stimulate your think~ 
ing, I should like to enumerate some of the points which seem to me 
to need correction. 

As I see it, a major need is the creation of one effectively co­
ordinated and closely knit Division from the more than 14 rather 
heterogeneous, uncoordinated, and apparen~ly independent units now 
in existence. There are too many independent sections in this Division • 

. 1 am in favor of local autonomy to whatever extent this is possible, 
provided that we can still maintain an effective administrative set-up 
which will function and cause all segments of the organization to vlork 
toward a planned objective and on a planned program. I have a feeling 
that the present administrative set-up in the Division of Fishe~y Biology 
is impracticable. Mr. Higgins has worked faithfully and hard, but I 
fear that the job of running such a big and complex Division cannot be 
handled by a Chief in Washington and an Assistant Chief in Chicago. 
These offices should be brought together at an early date. I believe 
that the Chief &~d Assistant Chief should have more assistants who 
are given both the responsibility and the authority (within specified 
and clearly defined limits) to act. Decisions should be made more 
promptly, and these decisions should be follovJed through to their 
proper fruition. 

It is my candid op~nwn that this Division is vveak in its adminis­
tration, and I believe that this cannot be corrected until there is 
:glore manpower in the central office.· I suspect that in the present 
uncl.erstaffed condition of the Division its Chief is more or less com­
pelled to spend too much of his time in handling too many dotails and 
therefore cannot have sufficient time for planning and thinking. An 
improved administrative set-up, including ·proper delegation of authority 
and responsibility to various members of the administrative staff, will 
afford better coordination both vlithin and Without the Division. This 
will enable the central office of the Division to keep the field better 
informed regarding budgets, allotments, policies, and decisions of thG 
Division and of the Service. 
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I am convinced that in the Division of Fishery Biology, there is 
not enough contact between the central office and the field. Without 
close contact the centr~l office cannot have full, ur,tClerstanding of field 

"problems and:tnen~ed:S)of:thE(field staff; with'out"c].ose contact, the 
···.:field worker cilnnot';understand or appreciate. the restrictions , limitations, 

and problernsUnder which the central office has 'to ;wo:rk • Obviously , super­
visionartd administration may b~ faulty without tl;lis close contact . Also, 

;withO'ut,this closecoritact there is greater dang~r of duplication and 
'poor coordination of res~arch. 

In addition to a good organization or administrative set-up, there 
. must be the will to make the machinery work effectively. An effort must 
be made tod'evelop a better i11orale. It is my opinion that the morale in 
Fishery Biology is not so good as it should be. The morale in this Divi­
sion is probably poorer than that of most of the other, Divisions of the 
Service~ . 

I suspect that the Division' of Fishery Biolog'J nr.:;eds.,to' review more 
critically its ,objectives and its program. 1":e need to develop a better 
sense of relative values and then have the wisdom to put first things 
first. \"ie need to revis-'; our projects and determine whetherv:e are working 
on primary or seconciaryproblems. Are we follolIJing personal interests or 
public needs? Do we snitch from one project to another in response to a 
persone.l 'whim or as the result. of mature. and, considered decision that the 
change is in the best public interest.? 

I am iri favor of areasonabie amount of "fundamental ll research. 
This basic or primary research can be supported if we have the wisdom 
to pursue also the necessary short-term projects that will solve manage­
ment problems thE,t must be handled by administrators and those in opera­
tional work~ As I see it, the chief difference between fundamental and 
the so-called l1practical l1 reseqrch is largely a matter of time. If 
properly planned and pursued, the fundamental research is usually the most 
practical after a period of time. . 

There is too much of a tendency for the researcher to disregard his 
objective or planned assignment and follow an intriguing lead. Too fre­
quently the research man seems to have no terminal facilities: his studies 
seem to go on endlessly without producing practical results. I believe 
this is the result of poor planning and poor supervision. 

In my opinion, the::oe is as much need for development of a clearly 
defined program of research as there is for the preparation of a blue-
print prior to the construction of a house. A complex research program 
should be divided into its component parts or assignments, and each of 
these should then be pursued as a..'1 individual problem. This· arrap.gement 
is comparable to the 'working plans prepared for the carpenter, mason, 
plasterer, plu,.'uber, electrician~ and cabinetmaker. Thougb. the work 
must be appropriately correlated, each assignment or job outline must be 
pursued to its conclusion or the house will never be ready for occupancy. 
If specific job assignments in research are properly outlined and followed 
to completion, there will be more accomplisbrnents and more beneficial resul'tr 
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Cost accounting on these specific job assignments is strongly advised. 
I have seen it tried, and I know it will work. If this cost accounting 
is kept on a simplified basis, it will take but little time and will help 
to keep the research on the beam. It will help any worker to be more criti­
cal of his own 'work and therefore stimulate better thinking. Such a system 
can be of great assistanoe, also in making an appraisal of the value of an 
assignment and of each research worker. 

There is need for frequent analysis of data secured by the research 
worker. I firmly believe that all responsible supervisory officers and 
administrators should insist upon frequent review of assigned projects and 
analysis of accumulated data. A critical review of each project should be 
made at least once every year. If my ilnpressions are correct, your files 
are bulging with data that have never been properly analyzed or 'written up. 
Yes, and I am quite sure that this Division could list a number of research 
assignments carried on (at least intermittently) for years Trithout even a 
report being written or with very little. information submitted to our 
central office. Allor most of the facts and accomplishments in these 
cirCUt"Jlst~ces are knovm only to the research worker, and too often they 
die liJith him or are lost lilhen he leaves the Service. 

I consider it advisable that each research worker, as a means of 
assembling and reviewing his data, make at least one rather detailed 
write-up of each of his. assignments or projects every year. When condi­
tions permit and vThen data are sufficiently complete, such a write-up 
might just as well be in the form of a paper for pUblication. Good, mature 
pUblications will build both the individual and the Service and at the same 
time give the public more for its money. I believe it advisable to 
arrange the progrqm so that each research worker will always, in so far 
as possible, be vmrking tovmrd some major problem and good publication. 
I am of the opinion that at least in recent years the Division of Fishery 
Biology has not been sufficiently concerned about pUblications. 

These are some of the points thatt.ave come to my attention in 
'connection with the Division of Fishery Biology. I feel that correctj.on 
of these conditions will go a long vmy toward increasing thecontri':mt ion 
of this Division a 
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ADDHESS OF "\,"ELCOl-lE 

to the 

CONFEHENCE OF THE DIVISION OF FISHERY BIOLOGY 
Washington, D. C. 
January 27, 191.;7 

Albert M. Day) Director 
Fish and Wildlife Service 

It is a pleasure to ·welcome you to this conference of the Division 
of Fishery Biology. It has been quite a while since you were called 
together for a conference of this nature, and I am pleased that circum­
stances now permit the holding of this meeting. I am quite a believer 
in conferences. It has been my experience that we can do a better job 
for the American public if we get together occasionally to exchange 
ideas, to tell our troubles to each other, and to be able to tell our 
higher-ups just what we think about how the work is going. 

VJe make a practice of holding conferences of the Regional Directors 
twice every year. In fact, I have just come from our mid-winter con­
ference in Chicago. Experience has shol"m. that these meetings go a long 
way toward clearing up the troublesome problems that continually arise 
in the shiftiIlg requirements of a large organization. Other divisions 
have been holding conferonces of this nature, so I am sure you will find 
this meeting helpful. 

Insofar as the over-all picture is concerned, I may say that the 
Fish and -"ildlife Service is in a good position -wi-thin the Interior 
Department. Secretary Krug has demonstrated that he is very much inter­
ested in the problems of this Service. Under Secretary Oscar Chapman 
has a fine ~~derstanding of our problems, having handled them rather 
intimately for the past 14 years. Assista~t Secretary Warner Gardner 
has shown keen insight into the problems of the Service, particularly 
those deaJ_ing with .Alaska, and Assistant Secretary Davidson has also 
shown interest in 01U' work. For this reason I say that we are in an 
excellent position iNithin the Department ·which goes a long way towards 
better understanding litUh the Congress. 

There has been considerable effort within the Department of recent 
months to establish Regional Coordination Committees to see that the 
work of this Service is correlated with that of other Bureaus. VJhile 
this has taken considerable time, it has .in some instances resulted in 
a closer coordination of field activities a.s well as in Yvashington . 
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So far as the new Congress is concerned, we are still uncertain of 
many of their actions which will influence the work we are able to do 
for the next year. I refer specifically to app.ropriations. The Appro­
priations Subcommittee, which will hear our request for funds J consists of 
Mr. Robert F. Jones of Ohio J as Chairman, Ben Jensen of Iowa, Ivor Fenton 
of Pennsylvania, Lowell stockman of Oregon, Hichael Kirvian of Ohio, ~,-,c.F. 

lwrrell of Arkansas, and Albert Gore of Tennessee. I would venture a 
guess that this committee ·will be more businesslike in the hearings than 
was the case under the previous chairman who happened to be Jed Joh.l1son 
of Oklahoma. I would guess, however, that we may be requested to furnish 
a great deal more in the way of statistical information than we have ever 
done in the past. The chairman has a background as an accou.lltant and will 
pr~bably demand a great deal more in the way of statistics than we have 
ever had to furnish before. 

Insofar as legislation is concerned, the bills in which we are 
interested ·will come before the Merchant Marine and Fisheries Committee 
in the House, of which Fred Bradley of hIichigan is chairman. He has a 
good knowledge of fisl"'J.eries problems, has been on the cOl1m-dttee for many 
years, and has a deep interest in the Great Lakes fisheries. He has 
broken the main committee dovm into several subcol11liuttees that will hear 
specific legislative matters pertaining to fresh"';~'iater fisheries, salt­
water fisheries J and v-rildlife conservation. 

As to appropriations, I may say that the S~rvice. fared quite ·well 
wi th the Bureau of the Budget, parti cularly in vievv of the strict budget 
policy prescribed by the President. Insofar as this. Division is concerned 
the only inoreases granted VJ8re ~?20 ,000 for the control of sea lampreys 
ir1 the Great Lakes, ')54,000 for 9 months I operation of the Albatross III, 
and $92,000 for fishery studies in the Columbia River Ba,sin and Central 
Valley. 

There has. been considerable progress in connection with River Basin 
studies since the passage of the revised Coordination Act last year. For 
this fiscal year we received ~lOO,OOO for general River Basin Studies 
exclusive of the llissouri Basin, the Columbia River and Central Valleys. 
This for the first time in history gave the Service ffi1 outright appro­
priation to study River Basin developments" The Budget Bureau granted an 
ii'1crease in the i48 budget of "250,000, making our request'::l350,OOO. 
Speaking of money, I think I should tell you tb..at there is no money that 
is so hard to get and so hard to hold as research funds. YlTe knOiil that 
research needs to be continuous to keep abreast of ever-changir1g situa­
tions and fluctuating condit.ions. We deal "With elusive creatures J fish 
and birds 2Jld beasts that cannot be kept in corre.ls or glass pages where 
we could watch their every movement. Our studies are complex and they 
need to be done over long periods by trained people. Yet it is most 
difficult to get this story over to the legiplators ai'1d to the a.verage 
individual '1vho feels that this Service after conducting research for 
all of the years VIe have been in operation should nO,N have answers to 

2 



these various problems. For that reason, unless I miss my guess, we are 
going to have great difficulty in holding appropria,tions for research 
worl~. This means that we must make sure that every dollar we spend for 
research is do:L'1g the best job it can. I fear that this division has 
been lacking in the correlation and supervision tilat go to make a closely 
knit organization. This has been due to various circumstances chargeable 
to the pressure of the last few years, but it is something that I hope 
we will seriously consider to make sure that our efforts in research are 
as productive as possible. 

Again, I wish to say I am glad to see you here and hope you have an 
enjoyable and profitable conference. 
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